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Executive Summary

Background and Aims

Contemporary policy and academic debates increasingly call for inclusive and partici-
patory approaches to urban design and governance that place human-centred well-
being at the core of planning and decision-making, at the level of individuals, house-
holds, and communities. WISER’s beyond-GDP approach to sustainable well-being
similarly advocates closer attention to the non-economic drivers that shape everyday
lives. Within this context, the built and natural environment plays a critical role in sup-
porting health and well-being. While the benefits of green spaces are well established,
the potential of urban blue spaces — such as rivers, lakes, canals, and fountains — as
therapeutic landscapes, offering restorative experiences, social interaction, physical
activity, and symbolic meaning, remains underexplored.

Importantly, there is limited understanding of how the benefits and risks of blue spaces
are distributed among different individuals, groups, and communities, raising critical
concerns for environmental justice and health inequality. Disadvantaged populations
- including residents of deprived neighbourhoods, individuals facing economic hard-
ship, individuals with limited mobility, older adults, women, and people with migration
background — often face unequal access, environmental stressors such as heat, pol-
lution, noise, and flooding, and barriers to fully benefiting from these environments.
Context-specific risks, including stagnant or polluted water, safety hazards, flood im-
pacts, and social exclusion can further undermine well-being.

Addressing these gaps requires nuanced, localised research that considers how urban
blue spaces can be designed and managed to maximise benefits while minimising
risks, particularly for those most affected by environmental and social inequalities. By
examining both the benefits and context-specific risks of blue spaces, this research
provides evidence to inform inclusive design and planning, ensuring that urban blue
spaces promote well-being while addressing social and environmental inequalities at
the neighbourhood scale, with relevance for inclusive well-being agendas in Europe
and beyond.

Methodology

Using the city of Enschede, the Netherlands, as a case study, this study examines urban
blue spaces as therapeutic landscapes for residents of a disadvantaged neighbour-
hood. It explores which types of blue spaces are valued, how their physical, social,
symbolic, and experienced qualities affect well-being, and how patterns of use and
meaning vary across different users.
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A mixed-methods approach was employed, integrating a map-based survey, go-along
interviews, and arts-based research, complemented with insights from a co-design
workshop. This design enabled to capture both spatial and non-spatial, individual and
collective, qualitative and quantitative data, foregrounding local knowledge and resi-
dents’ narratives. The study also evaluates the effectiveness and feasibility of multiple
research methods and how they can provide complementary insights into the complex,
multi-dimensional impacts of blue spaces.

Key Findings

Our Healthy Inclusive Blue-Green Space Framework, based on our study results and
Janeka et al’s (2025) Inclusive Climate and Health Resilience Framework for Urban
Spaces, provides a framework to better understand how blue spaces as physical
spaces with their design and multisensory characteristics can be experienced as ther-
apeutic through different forms of interaction and meaning-making. The dimensions
of appropriation are best understood as fluid and interconnected rather than separate.
They overlap and interact dynamically, combining symbolic and experiential meanings
with physical engagement and social interaction in ways that collectively support
health and well-being. This interconnectedness also suggests multiple entry points for
health-promoting interventions (Foellmer et al., 2021; Volker & Kistemann, 2015).
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@Physical space: Blue spaces were strongly valued for their enjoyable scenery, par-
ticularly the combination of trees, grass, and water as well as the balance between
well-maintained features and areas where the “chaos of nature” could emerge. Multi-
sensory qualities such as natural sounds, smells, and opportunities for shade and cool-
ing were also widely appreciated, along with a sense of tranquillity even near busy
streets. There was general agreement that blue spaces enhance environmental quality,
though perceptions of litter and upkeep were more mixed.

& Activity space: Favourite blue spaces were typically visited intentionally, though
some were encountered incidentally, and none were primarily viewed from a window.
Proximity and ease of access influenced visits, with participants favouring spaces near
home or along daily routines. Activities were predominantly light physical activity, such
as walking or casual cycling, and rest or relaxation, while moderate to high-intensity
exercise and social activities occurred in some spaces and for some users. Water-
based activities were generally limited to recreational lakes, with seasonal ice skating
or sledging also noted in academic and urban blue-green spaces. Visits were most
often undertaken alone, with fewer involving family or friends, and patterns varied by
space type and individuals.

GJ Social space: Blue spaces were often seen as places for peaceful solitude, allow-
ing visitors to enjoy the presence of others without necessarily interacting. Many ap-
preciated blue spaces as inclusive environments where everyone feels welcome. They
may also facilitate spontaneous encounters with known people or with strangers.
Agreement was more mixed regarding whether the space supports intentionally meet-
ing friends. Feeling bothered by others was generally uncommon, with some excep-
tions in recreational areas.

SQSymboIic space: Blue spaces were widely valued for providing healing, personal
reflection, and memorable experiences, while fewer associated them with spiritual or
ritual significance, and opinions were split on fostering community belonging or local
identity. Personal memories, life events, and engagement in community activities often
shaped symbolic meaning, highlighting the highly individual and context-specific at-
tachments.

YN Experienced space: Visits to blue spaces were strongly considered to improve
mental well-being, particularly feeling calmer, relaxed and restored, as well as clearing
thoughts and forgetting worries. Improvements in concentration and energy were less
consistently reported. Physical well-being effects, including increased vitality and a re-
laxed body were also widely and strongly experienced, whereas effects on sleep were
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mixed. Views on social well-being benefits, such as feeling less lonely or more con-
nected to the community, were highly divergent.

Go-along interview participants particularly valued water’s distinct and relaxing quality,
sometimes exceeding the restorative effect of greenery alone, with small local features
standing out in a water-scarce neighbourhood. The combination of water and greenery,
such as canals bordered by vegetation, was preferred over built, concrete-lined water.
Nature-based solutions like wadis were appreciated for flood management, cooling,
recreation, and connecting children to nature, though stagnant water, odours, and
safety hazards could occasionally reduce their benefits. Physical barriers, such as
deep water without railings or inaccessible pathways, can exclude vulnerable groups
like children, older adults, and non-swimmers.

Residents engaged with blue spaces in varied ways. Nature-restoration seekers visit
intentionally, often alone, for light physical activity and relaxation. They value peaceful
solitude and multisensory qualities, experiencing mental and physical well-being ben-
efits. Reflective users also visit intentionally and alone, primarily for personal reflection
and idiosyncratic symbolic meanings from meaningful memories to personal healing,
with strong mental well-being benefits. Social and active engagers intentionally visit
with friends or family, combining social interaction, moderate- to high-intensity activity,
and restorative experiences, with moderate to strong mental, social, and physical well-
being benefits. Multiple-pursuit users intentionally engage alone or with family, attach-
ing a wide range of restorative, social, and symbolic values, and experiencing broad
mental, physical, and social well-being benefits. Incidental recreationists encounter
spaces during routines and gain more limited well-being effects. Recognising these
different user types can guide inclusive design and management, ensuring blue spaces
support solitude, social connection, physical activity, and multifunctional uses for dis-
advantaged communities.

Conclusions and Recommendations

The research makes three main contributions to understanding the role of urban blue
spaces in promoting well-being among disadvantaged population groups. First, it ex-
plored the therapeutic values of urban blue spaces for disadvantaged populations in
the Dutch context for the first time. Second, informed by empirical findings, it concep-
tually extends therapeutic landscape research through our Healthy Inclusive Blue-
Green Space Framework. Third, it provides detailed insights into how individuals inter-
act with, interpret, and benefit from blue spaces, identifying distinct user profiles and
highlighting design and management features that can support inclusion, well-being,
and equitable access. Together, these contributions advance understanding of the
unique potential of urban blue spaces to promote health and well-being, while address-
ing social and environmental inequalities.
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The findings support previous research on the therapeutic potential of urban blue
spaces, showing that benefits arise not from any single feature but through four inter-
connected modes of experience: embodied multisensory engagement with water and
its surroundings (physical space); movement and physical activity in, on, or near water
(activity space); inter-subjective experiences with others (social space); and water's
symbolic meanings linked to identity, memory, and culture (symbolic space). Through
these pathways, blue spaces can support health by mitigating stressors (e.g. urban
heat, attentional fatigue), promoting activity and nature connectedness, and fostering
restorative experiences.

In disadvantaged neighbourhoods, residents face limited local access, low social use,
and highly individual symbolic experiences rather than shared identity formation. Pe-
ripheral or fragmented locations, environmental, economic, or mobility barriers, and
sensitivity to maintenance, as well as poor maintenance, litter, and safety hazards can
reduce engagement and limit therapeutic potential. The well-being effects of urban
blue spaces are relational, context-dependent, and temporally fluid, varying with water
levels, weather, seasons, and individual preferences or interpretations.

Engaging residents at the neighbourhood scale through a mixed-methods approach
gave valuable and complementary insights into the therapeutic value of blue spaces
for disadvantaged populations. The map-based survey identified where and what types
of favourite blue spaces are visited, why they are valued, and how they are used, linking
perceptions and activities to specific locations and revealing gaps in local provision.
Go-along interviews provided a richer understanding of embodied experiences, acces-
sibility challenges, and context-specific barriers. Arts-based research allowed partici-
pants to express emotions and preferences through creative, non-verbal means. The
co-design workshop engaged residents and planners in collaboratively imagining in-
terventions, ensuring that proposed solutions were locally relevant, inclusive, and fea-
sible. Engaging disadvantaged residents required flexibility, cultural sensitivity, and
trust-building, adapting methods and communication to individual needs. Together,
these methods provided a holistic understanding of how blue spaces support or hinder
well-being, laying the groundwork for actionable, context-sensitive recommendations.

In practice, blue and blue—green spaces should be planned as health- and climate-re-
silient infrastructure. They should ensure everyday accessibility, multisensory quality,
safety, maintenance, and year-round usability, accommodating diverse forms of use
from quiet restoration to light activity and casual social presence. Poor maintenance,
safety concerns, or seasonal constraints can reduce engagement and turn water fea-
tures into perceived stressors. Planning should incorporate co-design with residents
and aim to strengthen blue and blue—green spaces as low-threshold social gathering
places that support inclusion, social cohesion, and well-being.
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1 Introduction

Contemporary policy and academic debates increasingly call for inclusive and partici-
patory approaches to urban design and governance that place human-centred well-
being at the core of planning and decision-making, at the level of individuals, house-
holds, and communities. This perspective aligns with the broader “Beyond GDP” move-
ment, which over the past two decades has called for moving beyond traditional indi-
cators such as economic growth and unemployment towards measures that better
capture lived experience and quality of life. WISER's beyond-GDP approach to sustain-
able well-being similarly advocates closer attention to the non-economic drivers that
shape everyday lives (Bartolini, 2025), including the built and natural environment at
neighbourhood level (Foellmer, Janeka, et al., 2025). Despite this growing recognition,
citizen involvement in defining and shaping well-being metrics remains limited, and
urban policy continues to be dominated by top-down approaches that insufficiently ac-
count for the diverse subjective well-being needs of urban populations (Sollis et al.,
2022; van Beek et al., 2025). Within this context, the built and natural environment -
especially public green and blue spaces — emerges as a critical yet underexplored de-
terminant of health and well-being.

As urban populations grow and cities become denser, opportunities for regular contact
with nature are becoming both more limited and more valuable. While the health- and
well-being benefits of green spaces have been widely studied, blue spaces — defined
as visible surface waters such as oceans, rivers, lakes, canals, fountains, and streams
- have received comparatively less attention (Serra & Feio, 2024; Smith et al., 2022;
Volker & Kistemann, 2011; White et al., 2010; White et al., 2020). In this report, blue
spaces are understood as natural or cultivated aquatic environments in both natural
and urban settings, encompassing standing or flowing water bodies of varying scales
in urban and peri urban settings (White et al., 2010).

Blue spaces play an important role in people’s perception of environments (White et
al., 2010), and are among people’s preferred settings for leisure and recreation, offering
both restorative experiences and opportunities for social interaction (Volker & Kiste-
mann, 2011; White et al., 2020). However, the potential of blue spaces for promoting
health and well-being in urban contexts has received little attention, with early compar-
ative research often contrasted natural environments containing water with urban en-
vironments lacking water altogether, rather than isolating the specific contribution of
blue elements (Volker & Kistemann, 2011).

A small but growing body of evidence demonstrates that blue spaces can generate
significant physical, mental, and social health and well-being benefits (De Vries et al.,
2016; Volker & Kistemann, 2011; 2013; White et al., 2020; Janeka et al., 2025). Expo-
sure to blue spaces has been associated with reduced stress and anxiety, positive
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emotions and improved mood, enhanced mental health, increased physical activity,
and stronger social cohesion with potential multiplier effects in the wider community
(Volker & Kistemann, 2011, 2013; Vries et al., 2016; White et al., 2020). Some studies
even suggest that blue spaces may exert stronger effects on social cohesion (Triguero-
Mas et al.,, 2015) and mental health (Vries et al., 2016) than green spaces. Blue spaces
also contribute to environmental quality by mitigating heat through local cooling ef-
fects, an increasingly important function under climate change (Janeka et al., 2025)
and masking traffic noise, potentially reducing noise annoyance (Deng et al., 2023).

Green and blue spaces further support health and well-being by functioning as thera-
peutic landscapes — spaces for experience, physical activity, social interaction, and
symbolic meaning (Volker & Kistemann, 2011; see 2.1). Qualitative studies have high-
lighted how emotional, embodied, and immersive interactions with water environ-
ments shape experiences of well-being through affective, symbolic, and restorative
meanings (Bell et al., 2015; Coleman & Kearns, 2015; Finlay et al., 2015; Smith et al.,
2022; Vaeztavakoli et al., 2018; Volker & Kistemann, 2013). Studies of mixed green—
blue environments suggest complementary well-being effects. Finlay et al. (2015)
found that blue spaces were particularly important for mental and spiritual restoration,
while green spaces primarily supported social interaction and community cohesion,
especially among older adults. Volker and Kistemann (2015) showed that urban blue
spaces can provide distinct health benefits across experiential, symbolic, social, and
activity-related dimensions, including enhanced contemplation, emotional connection,
participation, and physical activity. Quantitative studies explored how different thera-
peutic qualities of urban blue spaces (including physical, social, and symbolic) are as-
sociated with health, well-being, and quality of life across diverse population groups,
highlighting that health-promoting mechanisms vary by context and population (Li et
al., 2023; Si et al., 2024; Zhang et al., 2021).

An important environmental justice dimension was highlighted in Janeka et al's (2025)
systematic review and their Inclusive Climate and Health Resilience Framework for Ur-
ban Space (Figure 1-1), which draws attention to persistent inequalities in access to
such health-promoting environments. Proximity to blue spaces appears particularly
beneficial for health and well-being in deprived communities (Wheeler et al., 2012) and
among lower income residents (Garrett, Clitherow, et al., 2019), potentially helping to
reduce health inequalities (WHO, 2019). Visual exposure to blue spaces, such as views
of water from homes or local streets, is positively associated with general and mental
health, especially among older adults and individuals with mobility impairments (Cole-
man & Kearns, 2015; Dempsey et al., 2018; Garrett, White, et al., 2019; White et al,,
2020).
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Figure 1-1: Inclusive Climate and Health Resilience Framework for Urban Spaces
(adopted from Janeka et al., 2025)".
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Yet, access to blue spaces is often restricted in urban contexts and remains uneven.
Disadvantaged groups — including residents of deprived neighbourhoods with limited
health resources, individuals of low socio-economic status, older adults, people with
limited mobility, women, and those with migration backgrounds - face disproportion-
ate barriers to accessing both green and blue spaces. As a result, disadvantaged pop-
ulations often miss out on the full physical, mental and social health benefits that green
and blue spaces can offer, while being more exposed to the growing risks of extreme
climate events, which can worsen their already disadvantaged conditions (Janeka et
al., 2025). Children and older adults are particularly susceptible to extreme heat due to

T This framework is a result of the project “Piloting a co-design approach for climate-sensitive blue and
green spaces with vulnerable urban populations”, funded by the collaboration of VU Amsterdam-Uni-
versity of Twente awarded to the impact program Creating Responsible Societies, Dr. Carmen Anthonj
at the University of Twente and Dr. Bep Schrammeijer at VU University. It results on the review by
Janeka et al. (2025), which also builds on activities funded under WISER, and part of the project
“GROW - Generating health resilience of young people in cities under climate and environmental
change”, funded by the University of Augsburg.
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age-related physiological limitations (Ma et al., 2021). Water elements are appreciated
for their cooling benefits but often scarce in socio-economically disadvantaged areas
(Huang et al., 2021; Ma et al., 2021), reinforcing disparities in thermal comfort and
physical health (Janeka et al., 2025).

At the same time, blue spaces are not universally beneficial, and in some contexts they
can pose significant risks to health and well-being. Environmental and physical haz-
ards — such as flooding and water insecurity — pose risks to physical health such as
waterborne diseases and can erode mental and social well-being, especially in infor-
mal settlements with insufficient water, sanitation, and hygiene (WASH) and waste in-
frastructure (Arifwidodo & Chandrasiri, 2020; Foellmer, Musyoka, et al., 2025; Lanza et
al., 2023; White et al., 2020). Disadvantaged populations such as older adults in flood-
prone areas face increased social isolation, weakened support networks, and elevated
levels of depression, anxiety, and post-traumatic stress (Song et al., 2025). Climate
change amplifies these risks, disproportionately affecting marginalised coastal popu-
lations with limited adaptive capacity - including young adults, women, low-SES resi-
dents, and people with health impairments — contributing to heightened psychological
distress and poorer mental health outcomes (Bell et al., 2019; Maharani et al., 2025).

Beyond environmental exposure, social and symbolic barriers may further limit the
health-promoting effects of blue spaces. For instance, safety concerns and fear of
crime, particularly at night, as well as poor maintenance and litter, can limit the thera-
peutic potential of urban canals and waterways (Smith et al., 2022). Refugees and asy-
lum seekers may experience anxiety and uncertainty when using green spaces due to
limited information, unfamiliarity with the cultural context, or lack of confidence, even
when these spaces offer opportunities for respite, social connection, and a sense of
belonging (Rishbeth et al., 2019). Bell et al. (2019) further show that for people with
disabilities, coastal environments involve a fragile balance between embodied, multi-
sensory enjoyment and physical, social, and symbolic barriers. Overprotective or infan-
tilising assistance from abled individuals can undermine autonomy and dignity, while
hyper-visibility and the feeling of being watched erode comfort and belonging. Espe-
cially where historical access has been limited to more dangerous or exclusionary en-
vironments, marginalised groups may find it difficult to enjoy blue spaces. These expe-
riences intersect with broader environmental justice and ethno-racial inequalities, as
“healthy” blue spaces are often underutilised by or inaccessible to ethno-racial minor-
ities due to legacies of systemic racism. Historical restrictions on coastal access have
contributed to intergenerational fear and avoidance of blue spaces, reinforced by
higher physical risks in hazardous areas often inhabited by marginalised groups, and
by symbolic exclusion, where beaches are perceived as spaces for tourists or affluent
groups. In more peripheral coastal regions, geographic isolation and limited infrastruc-
ture can further undermine mental well-being, particularly among younger resident. A
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balanced assessment of blue spaces therefore requires attention to both their health-
promoting potential and their associated risks, particularly for vulnerable populations
(Bell et al., 2019).

Given these complex risks and benefits, promoting health and well-being among dis-
advantaged populations requires attention to both access and quality of urban blue
and green spaces (Janeka et al., 2025; Mossabir et al., 2021). Accessibility, availability,
and perceived quality of urban blue—green spaces affect migrants’ subjective well-be-
ing both directly and indirectly through improved neighbourhood cohesion, perceived
air quality, and cycling conditions, reflecting migrants’ frequent use of these spaces for
everyday mobility rather than leisure (Zhan et al.,, 2026). Yet, most studies still focus
on aspects such as waterbody size, availability, or proximity, and relatively few exam-
ining therapeutic activities or everyday engagement with blue spaces (Serra & Feio,
2024). Design features such as well-maintained paths, seating, and accessible layouts
are crucial for safe and comfortable engagement among older adults and people with
mobility limitations (Houwelingen-Snippe et al., 2023), while sensory and symbolic ex-
periences support passive restoration. Inclusive spaces foster social inclusion and in-
tergenerational interaction (Mossabir et al., 2021), and provide affordable opportuni-
ties for physical activity, emotional renewal, and spiritual connection for older adults
with limited financial resources (Finlay et al., 2015).

Recent scholarship therefore advocates shifting away from viewing green and blue
spaces as passive environmental backdrops towards understanding them as active,
lived environments, where well-being emerges through interaction, perception, and
meaning (Han & Liang, 2023; Janeka et al., 2025). Janeka et al’s framework (Figure 1-
1) reframes green and blue spaces not merely as amenities, but as essential resources
for promoting public health, climate resilience, and environmental justice. The central
question is not just where such spaces are planned, but for whom and with whom. Ad-
vancing inclusive and climate-sensitive urban planning, therefore, requires cross-sec-
tor collaboration and meaningful co-design processes that actively listen to, engage
with, and respond to the needs, priorities, and lived experiences of the communities
most affected (Janeka et al., 2025).

Page 19 of 129
WISER - 101094546
D4.2 - The role of urban blue spaces in promoting perceived well-being and self-re-
ported health.



2 Research scope

2.1 The therapeutic landscape concept

The concept of therapeutic landscapes, introduced by Gesler (1992), refers to places
with “an enduring reputation for achieving physical, mental, and spiritual healing”,
where “the physical and built environments, social conditions and human perceptions
combine to produce an atmosphere which is conducive to healing” (Gesler, 1996: 96).
This definition highlights the need to consider both the material and social qualities of
a space that can support well-being, as well as the subjective ways people use, per-
ceive, and make sense of a place (Bell et al., 2015). Therapeutic landscapes are not
only physical-material environments but also dynamic, meaning-laden places shaped
through social, cultural, symbolic, spiritual, and emotional associations. In this view,
therapeutic landscapes emerge from the interaction between physical settings and the
diverse meanings people attach to them, rather than from physical qualities alone
(Foellmer et al., 2021; Volker & Kistemann, 2011, 2015).

Therapeutic landscapes initially referred to settings traditionally understood to help
people heal or maintain good health, including spas, holy sites, designed gardens, re-
treats, pilgrimage destinations and care settings (Finlay et al., 2015; Gesler, 1992). His-
torically, water features — including springs, holy wells, and coastal areas — have been
central to therapeutic landscapes, valued for their restorative, calming, mood lifting,
purifying, healing, and symbolic properties (Foley, 2016; Gesler, 2003).

Recognising that such exceptional or historically significant landscapes are not regu-
larly accessible for most people (Bell et al., 2015), research has shifted towards the
health-promoting potential of everyday blue and green spaces, including urban river-
sides (Volker & Kistemann, 2013), gardens, street greenery, and lakes (Finlay et al.,
2015), urban parks (Lin et al., 2025), campus greenspaces (Foellmer et al., 2021), com-
munity open spaces (Han & Liang, 2023), urban wetland parks (Li et al., 2023), swim-
ming spots (Foley, 2015) and the coast (Bell et al., 2015). These everyday therapeutic
settings may provide more sustained contributions to well-being across the life course.
This study adopts this broader understanding of therapeutic landscapes as everyday
sites of health promotion rather than solely episodic healing (Bell et al., 2015).

To explore well-being impacts in blue spaces, this study draws on the therapeutic land-
scape concept and its extension into dimensions of appropriation — first introduced by
Volker and Kistemann (2011, 2015) and extended by Foellmer et al. (2021) (Figure 2-
1). Beyond physical-material qualities (physical space), therapeutic landscapes en-
compass dynamic interactions across four dimensions of appropriation (activity, so-
cial, symbolic, experienced).

Page 20 of 129
WISER - 101094546
D4.2 - The role of urban blue spaces in promoting perceived well-being and self-re-
ported health.



Figure 2-1: Healthy Academic Greenspace Framework (HAGF), building on Vélker and
Kistemann's (2011) four dimensions of appropriation extending the therapeutic land-
scape concept. Social, physical, and mental health benefits of urban green space ex-
posure, drawn from the literature (in italics), are integrated with mixed-methods find-
ings from a study of Academic Greenspace as a therapeutic landscape in everyday
university life in Bonn, Germany (green text boxes) (Foellmer et al., 2021).

WELL-B e 0
> AL -BEpy .
K S (8] C - T < N G ...
Social belonging Attaching Fostering of Enhanced welkbeing
raises long-term symbolic new social o c‘dmpus du.c 0
well-being and meanings identities p.zf)vo!(mg dc.cll: Idc'?-
A A e . < N . tification with uni-
academic success Sense of == — -
i versity
achievement _~ .
' a0 Exchange — e
P‘CE = . Associating positive
" sonve oF f C‘-’? S experiences leads to
/ }(/(’I;Iih: o\)\ i ) <, feelings of happiness
T A @Q ; \/\"\\ﬂ =X s and energy
/ -~ & O\ &
@ = CAL F\
/ /K 4 St “ Sp S\ 7, y
’ A o 1, % % Inclusion
| - / a2y 9, L \
| Emotional . ) A
| bonding | o [ /" Healthy \ | |
“ ‘ - Academic | ‘ |
—1 | ~ NME
| | Size (,reenspace Use: |
\ . \ \ Design \ Framework / Sy /| | |
Avoidance L Ciadin Ve e
of negative % \ 7_4; Atmosphere » Activity R()‘/l;‘l‘j{l
O\ 3 2 A oY | morbidity
= moods ! % O\ QU >;\ : / ~
- \ c \ ,’o& - Quality \,\\‘—_S” % o / &
\ = O~ /
@ @O A — o 7 /' Reduced ~
© \ = { s » / : )
‘) ! @'0 L b“’* /. respiratory / ~
Recreation from 2.\ Stress ‘?'!,h? 39“‘ A diseases AO
daily stress during @'6 reduction @ / ~
SR s
breaks > . Reduced ; i
2 e g e / ’» °
5 @ = obesity N
Learning there leads 1 Recovery from Reduced ’ Rh °
to feeling content OJ’, concentration cardiovascular \QQ - -
and reduced mental fatigue diseases ] 0\; Encouragement  of
fatigue ~ physical activity

Physical space refers to the material qualities of a landscape that shape how people
access, use, and benefit from it. This includes basic features such as the type and size
of the water body, surrounding biodiversity, the perceived quality and cleanliness of the
water, and the presence or absence of litter (Foellmer et al., 2021; Mishra et al., 2020).
It also encompasses design elements and infrastructure, such as paths and benches,
that enable or constrain movement, rest, and socialising. Sensory stimuli, such as light,
changing weather and seasons, soundscapes such as the sounds of moving water,
visual stimuli such as the changing patterns of moving water, and smells further con-
tribute to a place’s therapeutic qualities (Bell et al., 2015; Finlay et al., 2015; White et
al., 2010; White et al., 2020). Together, these material and sensory attributes influence
not only whether a blue space is accessible, but also the kinds of health-promoting
activities it affords (Mishra et al., 2020).
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Activity space captures how a place supports different forms of engagement, both ac-
tive (e.g. walking, cycling, playing) and passive (e.g. sitting, observing nature and wild-
life, relaxing), and how these activities influence health and well-being, particularly
physical well-being (Foellmer et al., 2021; Vélker & Kistemann, 2011, 2015). This also
includes water-based activities, such as immersing oneself in water through bathing
or swimming (Foley, 2015; White et al., 2010), ice skating, or canoeing.

Social space encompasses shared routines, social interactions, and communal prac-
tices within a landscape. This includes spontaneous and planned encounters with
friends, family, or other users of the space, including strangers, contributing to social
well-being (Foellmer et al., 2021; Volker & Kistemann, 2011, 2015).

Symbolic space encompasses emotional and cultural attachments, personal and col-
lective identities, sense of place, and historical or spiritual meanings associated with
a place, all contributing to social well-being (Bell et al., 2015; Foellmer et al., 2021;
Mossabir et al., 2021; Volker & Kistemann, 2013, 2015). Water in particular carries di-
verse symbolic meanings, including life and renewal (life, creation, birth, passage of
time, renewal); purification and healing (hygiene, cleansing rituals such as baptism,
healing, serenity); social and cultural significance (social identity through recreational
use, memorable experiences, recollection); and resources and prosperity (wealth, ma-
terial resources). Water can also symbolise destructive or uncontrollable forces, in-
cluding power, wildness, chaos, and unpredictability (McCool et al., 2008).

Experienced space captures how individuals perceive and engage with a therapeutic
landscape in relation to their values, associations, and personal experiences, and how
these interactions support health, mental well-being, and relief from everyday stress
(Foellmer et al., 2021; Volker & Kistemann, 2011, 2015). It includes sensory impres-
sions such as the sights, sounds, and smells of water and greenery across seasons,
as well as aspects of the built environment like tranquillity resulting from low traffic
(Finlay et al., 2015; Volker & Kistemann, 2011).

This framework allows a holistic examination of how blue spaces support well-being
by integrating physical-material qualities with activity, social, symbolic, and experien-
tial dimensions, capturing both environmental and deeply personal pathways through
which these landscapes may support health and well-being.

2.2 Research objectives and questions

Research on everyday therapeutic landscapes remains limited, particularly in relation
to how open spaces can be designed and used in ways that support the health and
well-being of diverse population groups (Mossabir et al., 2021). While attention to the
therapeutic potential of community open spaces has increased in recent years, empir-
ical evidence and applied approaches in this field are still emerging, indicating
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considerable scope for further conceptual and practical advancement (Han & Liang,
2023). Recent reviews highlight a shift from viewing therapeutic landscapes as envi-
ronments that passively deliver healing effects toward examining how active and ex-
periential engagement shapes outcomes, alongside broader understandings of well-
being that extend beyond physical health to include mental, social, and spiritual dimen-
sions (Han & Liang, 2023; Janeka et al., 2025).

Within this emerging field, the therapeutic value of urban blue spaces remains particu-
larly underexplored. Despite growing evidence linking blue spaces to positive health
and well-being outcomes, relatively little is known about the pathways through which
these benefits arise and how they differ from those associated with green spaces
(Smith et al., 2022; White et al., 2020).

Importantly, there is limited understanding of how the benefits and risks of blue spaces
are distributed among different individuals, groups, and communities, raising critical
concerns for environmental justice and health inequality (Bell et al., 2019; Janeka et
al., 2025). Disadvantaged populations often face unequal access to “healthy” blue
spaces, heightened exposure to environmental stressors such as heat, air pollution,
noise, and flooding, and reduced capacity to benefit from these environments (Janeka
et al,, 2025). Yet, research on blue spaces as therapeutic landscapes for disadvan-
taged populations — including older adults, migrants, and other marginalised groups -
is still limited (Bell et al., 2019; Finlay et al., 2015; Janeka et al., 2025; White et al., 2020).
While mixed green—blue environments appear to offer complementary benefits, each
contributing distinct dimensions of well-being, their role as inclusive and everyday ther-
apeutic landscapes remains insufficiently understood (Finlay et al., 2015).

Finally, there is a need to critically examine potential trade-offs and negative effects
associated with blue spaces. Most existing studies emphasise health-promoting out-
comes, while comparatively little attention is given to context-specific risks, including
poor water quality, stagnant or polluted water, safety concerns, and flood-related im-
pacts, which may undermine well-being for certain users or communities (Bell et al.,
2019; Smith et al., 2022). Addressing these gaps requires more nuanced, context-sen-
sitive research that considers how urban blue spaces can be designed and managed
to maximise benefits while minimising risks, particularly at the local scale and for
those most affected by environmental and social inequalities (Janeka et al., 2025;
Smith et al., 2022).

This study advances understanding of urban blue spaces as therapeutic landscapes
for disadvantaged populations in the Netherlands through three main contributions.
First, it applies the therapeutic landscape framework and its extension into dimensions
of appropriation — originally developed by Volker and Kistemann (2011, 2015) and fur-
ther extended by Foellmer et al. (2021) - in two novel ways: to urban blue spaces and
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specifically to disadvantaged population groups, both for the first time in the Dutch
context. Secondly, it conceptually extends the Healthy Academic Greenspace Frame-
work (Figure 2-1; Foellmer et al., 2021) by adapting it to blue spaces as therapeutic
landscapes for disadvantaged populations, based on our empirical findings. Thirdly, it
provides in-depth insights into how individuals living in disadvantaged neighbourhoods
and experiencing different forms of socio-economic disadvantage engage with thera-
peutic blue spaces, identifying distinct user profiles based on patterns of interaction,
activity, attributed meaning, and experienced well-being. The research questions to be
addressed are detailed in Table 2-1.

Table 2-1: Overview of research questions and their corresponding sections.
Research question Addressed in

1. What types of blue spaces do residents of disadvantaged neigh- | Chapter 4.1
bourhoods that lack local green and blue spaces identify as their
favourite blue spaces, and where are these spaces located?

2. To what extent do urban blue spaces function as therapeutic | Chapter 4.2
landscapes for disadvantaged population groups, in terms of:
a) valued physical and material qualities;

b) motivations for use and types of activities undertaken;

c) social functions and forms of social interaction;

d) symbolic meanings and values attached to these spaces;
and

e) experienced spaces and perceived effects on physical, men-
tal, and social well-being?

3. How do individuals residing in disadvantaged neighbourhoods, | Chapter 4.3
and experiencing different types of socio-economic disad-
vantage, engage with therapeutic blue spaces?

4. How do the research methods employed (map-based survey, | Chapter 5.4.1
go-along interviews, arts-based research, co-design workshop)
provide complementary insights into the use and well-being im-
pacts of urban blue spaces for disadvantaged populations?

5. What are the strengths, limitations, and overall effectiveness of | Chapter 5.4.2
these methods in capturing the physical, activity, social, sym-
bolic, and experiential dimensions of therapeutic blue spaces?
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3 Methodology

3.1 Study population: Disadvantaged population groups

This study focuses on residents of a disadvantaged urban neighbourhood, where
place-based disadvantage arises from neighbourhood-level challenges such as poor
infrastructure, inadequate services, and degraded environmental quality (e.g. high pol-
lution, limited public transport, and a lack of green and blue spaces). Such place-based
disadvantage is a form of structural disadvantage that occurs when the physical and
social environment systematically restricts access to opportunities for health and well-
being. Even when individual and household disadvantages are taken into account, liv-
ing in a disadvantaged neighbourhood is linked to poorer health and well-being out-
comes, including lower self-rated health, higher levels of depression and anxiety, and
reduced positive subjective well-being (Laurence, 2019).

At the same time, even within disadvantaged neighbourhoods, socio-economic
(dis)advantage is not evenly distributed. While definitions vary, socio-economic disad-
vantage is commonly understood as an increased risk of poverty and social exclusion
relative to the general population. This is typically linked to individual or household
characteristics such as low income, limited education, insecure employment, or social
marginalisation (Cassarino et al., 2021).

Two key limitations remain in current research. First, there is a need to examine a
broader range of disadvantaged groups to better understand how the built and natural
environment affects their well-being (Xian et al., 2024). Socio-economic status (SES)
is often used as a proxy for disadvantage, but this risks oversimplifying a complex
reality. A systematic review on neighbourhood green spaces and mental health of dis-
advantaged populations found that 93% of the identified studies defined disadvan-
taged groups primarily through SES. Only few considered race, refugees, indigenous
people, or individuals with disabilities (Xian et al., 2024). Similarly, a review on urban
design interventions and well-being in disadvantaged populations revealed a lack of
studies addressing the experiences of individuals with disabilities, migrants, or racial
minorities, emphasising the need for inclusive and sustainable design that supports
well-being across all societal groups (Cassarino et al., 2021).

Secondly, disadvantage at the individual level interacts with the characteristics of the
neighbourhood environment in ways that can deepen inequalities. This interaction, of-
ten described as “deprivation amplification”, highlights how poor-quality environments
exacerbate existing individual- or household-level disadvantages, ultimately producing
worse health and well-being outcomes (Rachele et al., 2019). For instance, the associ-
ation between individual socio-economic disadvantage and unhealthy lifestyle behav-
iours was found to be steeper in the most disadvantaged neighbourhoods. Individuals
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with limited health resources are particularly vulnerable when living in areas with
scarce services and unfavourable social environments, while those who are less dis-
advantaged can draw on external resources and may more easily resist harmful health
beliefs or behaviours due to higher levels of self-perceived control and knowledge (Zhu
et al., 2021).

Taken together, these insights show that disadvantage cannot be reduced to individual
attributes alone, but emerges through the interplay between personal circumstances
and the broader neighbourhood environment, where those already disadvantaged are
disproportionately affected by the places in which they live. Reducing health disparities
and increasing well-being for everyone, therefore, requires addressing both individual
resources and local environments. This study adopts such a dual focus by examining
a disadvantaged urban neighbourhood and, within this neighbourhood, seeking per-
spectives from diverse socio-economic and demographic groups, including women,
older adults (aged 60+), residents with a migration background (at least one parent
born abroad (CBS, 2025), individuals of low SES (including low-income or unemployed
residents), and people with limited mobility.

From an urban design perspective, socio-economically disadvantaged groups are par-
ticularly susceptible to health and social risks shaped by the built and natural environ-
ment, but also stand to benefit the most from neighbourhood interventions aimed at
supporting well-being (Cassarino et al., 2021).

3.2 Study site: Disadvantaged urban neighbourhood

This study is set in Enschede, a city in the eastern Netherlands that serves as the larg-
est urban centre in the Twente region and the administrative centre of the Overijssel
province. Despite its regional significance, Enschede is a medium-sized city and con-
sidered a peripheral city within the national context (Rodenburg et al., 2003). It pro-
motes itself as a “green city”, known for its rich natural surroundings and prominent
parks (Gemeente Enschede, 2025). This green identity contrasts with potential access
barriers faced by disadvantaged population groups (Sawungrana, 2025). Within En-
schede, this research focuses on Twekkelerveld, a district (wijk) in the city’s northwest.
Covering 199 hectares, it is bordered by key landmarks, including the University of
Twente (UT), the Business and Science Park, a football stadium, and the Twentekanaal
(Twente Canal) (Figure 3-1).

Twekkelerveld district (wijk) was selected as the study area for three main reasons.
First, it is a socially and physically diverse district comprising two distinct neighbour-
hoods (buurten): Twekkelerveld and Tubantia-Toekomst. These neighbourhoods differ
markedly in demographic and socio-economic characteristics. The Twekkelerveld
neighbourhood has a more diverse population, lower-than-average incomes, and a high
proportion of residents living in social rental housing. The built form is predominantly
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apartment buildings. In contrast, Tubantia-Toekomst has a higher share of Dutch resi-
dents and a smaller proportion of non-European residents, with income levels closer
to the city average. Most homes are owner-occupied, with row houses being the most
common housing type (Enschede, 2023) (for more information see Foellmer et al.,
2025).

Figure 3-1: The study area Twekkelerveld district (wijk) with its two neighbourhoods,
Twekkelerveld and Tubantia-Toekomst (buurten), within the municipality of Enschede
(right), and the location of Enschede within the province of Overijssel in the Nether-
lands (left) (Basemap: CARTO, © OpenMapTiles, © OpenStreetMap contributors. Data
source: CBS, 2024).

The Netherlands Enschede

Overijssel—
Twekkelerveld
O Tubantia-Toekomst
0 25 50km GRS ZKmA
_— i

These internal disparities contribute to spatial and social challenges. The loss of for-
mer social cohesion has left some long-term residents with a sense of identity loss
and isolation. Additionally, a housing allocation policy has resulted in the concentration
of disadvantaged individuals with complex care needs in designated parts of the dis-
trict, which has affected neighbourhood cohesion and perception. Beyond social dy-
namics, the built and natural environment also presents challenges that impact resi-
dents' quality of life. Physical barriers such as major roads limit access to nearby green
and blue spaces, including those surrounding the UT campus. Within the neighbour-
hood itself, the presence of a high-voltage power line diminishes the quality and usa-
bility of local green areas. Other built environment issues include limited public aware-
ness of available facilities and an overemphasis on car infrastructure, with extensive
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space dedicated to parking at the expense of other community functions (Nieuw
Twekkelerveld, 2021).

Secondly, Twekkelerveld has been identified as one of the neighbourhoods with the
highest need for policy attention and investment in both Enschede and the broader
Twente region. This designation is based on the BuurtBarometer, a neighbourhood
monitoring tool developed by (Kennispunt Twente, 2025), which evaluates the urgency
of social, environmental and economic challenges across local areas, including
themes like energy, physical living environment, security, health, income, and climate.
The tool assigns neighbourhoods a score between 0 (very low urgency) and 1 (high
urgency). Twekkelerveld has an average score of 0.64, signalling significant chal-
lenges. Among these, the physical living environment stands out as the most pressing
issue (0.83), with particularly high urgency scores for the subthemes walkability (1.00),
noise (1.00), share of green and blue spaces (0.86), tree canopy cover (0.86), resident
complaints (0.82), and particulate matter pollution (0.46), all ranking above the
citywide average (Kennispunt Twente, 2025) (for more information see Foellmer et al.,
2025).

Figure 3-2: Distribution of green and blue spaces in Enschede and the study area
Twekkelerveld. Map: Azza Sawungrana (see Box 2).

Green and Blue :
Spaces of Enschede “‘U*_

The lack of blue and green spaces in Twekkelerveld is evident from a geospatial anal-
ysis of secondary data depicting the neighbourhood'’s “grey-", “green-", and “blueness”
(Figure 3-2) (see Box 2). While neighbouring areas of Enschede — including the UT
campus, Enschede-West with the Twentekanaal, and Enschede-Noord with extensive
urban parks incorporating blue elements like ponds — contain substantial shares of
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green and blue spaces, Twekkelerveld stands out as a predominantly grey area with
limited green space and no blue spaces.

As a consequence, thirdly, the area is undergoing significant transformations, including
urban renewal initiatives and climate-focused projects, all aiming to improve housing,
social cohesion, and sustainability while enhancing green and blue spaces. For exam-
ple, the GroenBlauw Twekkelerveld project improves water management and green in-
frastructure by upgrading drainage, creating a new stream, and redesigning green
spaces under the high-voltage power line. Streets were narrowed for traffic safety, with
reclaimed space converted into green areas, further enhancing biodiversity and livea-
bility (Groenblauw Twekkelerveld, 2021). Twekkelerveld is also part of Enschede’s En-
vironmental Vision, which aims to enhance green infrastructure, promote healthy living,
and strengthen social connections. The district is considered, among others, in the
themes of (1) restoring natural water systems to improve climate resilience; and (2)
expanding green spaces and shaded walking and cycling routes, especially in areas
like Twekkelerveld that lack accessible greenery (Gemeente Enschede, 2024).

For these reasons, Twekkelerveld offers a valuable case study for examining how res-
idents of a disadvantaged neighbourhood - characterised by social and spatial ine-
qualities, limited access to green and blue spaces, and strong policy attention to im-
proving quality of life — experience nearby blue spaces and how these experiences
relate to their well-being. Besides, Twekkelerveld’'s immediate proximity to the univer-
sity (Figure 3-2) further enhances its relevance, as this spatial closeness facilitates
interaction and collaboration between the academic community and neighbourhood
residents.

3.3 Mixed-methods data collection

3.3.1 Arts-based research

During the arts-based research workshop, participants created their own "Blue Space
Story" by reflecting on their favourite blue space and illustrating their activities, experi-
ences, feelings, and ideas for improvement through drawings, stickers, and words. The
exercise served a two-fold purpose: (1) to inform survey design by providing deeper
insights into residents’ perspectives and needs (see Appendix A1.1), and (2) to gener-
ate insights on how residents engage with blue spaces, what they value most, and how
they experience these spaces.
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Table 3-1: Icon stickers provided to participants during the arts-based research work-
shop, representing physical, activity, social, and experiential aspects of blue spaces.
Icons were sourced from www.flaticon.com and downloaded with a premium subscrip-
tion.

Physical Space

Activity Space

Social Space

Experienced
Space

Participants were provided with blank A3 sheets, pencils, coloured pencils, and a range
of stickers representing physical space (e.g. natural elements such as trees, water
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bodies, colourful and fragrant plants; infrastructure such as play equipment, lighting,
signage, water fountains, toilet and handwashing facilities), activity space (e.g. run-
ning, walking, dog walking, cycling, sports, reading, listening to music, resting, picnick-
ing, or working), social space (e.g. visiting alone or with family or friends, talking on the
phone), and experienced space (e.g. improved physical health, improved mental well-
being, gaining new energy, clearing thoughts, relaxation) (Table 3-1).

First, participants created their individual blue space stories, by naming a favourite blue
space, sketching its layout, and adding details about activities, feelings, and suggested
improvements using words, drawings, or stickers. This was followed by a gallery walk
where participants viewed each other’s stories and added comments or questions, and
a group discussion reflecting on emerging themes, surprises, and priorities for im-
provements. The full activity lasted approximately 20 minutes (see Annex A1.1 for
more detail).

Figure 3-3: Photos taken during the arts-based research activity in April 2025 show
Twekkelerveld residents identifying their favourite blue spaces on a map, and illustrat-
ing with drawings and stickers what aspects they like about these, capturing design
qualities, associated activities, and experiences (Foellmer, 2025).

Participants were recruited through multiple channels. Researchers promoted the
workshop in the neighbourhood using a mobile stall to establish a visible presence,
build trust with residents, facilitate informal conversations, and introduce the research
activities. The stall consisted of posters, Lego for children, and paper maps inviting
residents to highlight places they liked or disliked, along with flyers to register for the
workshop. It was set up on several days in March at locations including outside the
entrance to the supermarket of a local shopping centre, and during an event organised
by Incluzio Enschede in the yard of the local community centre, which had a playground
and offered coffee and snacks to informally get in touch with residents. Additional re-
cruitment included an announcement in the local newspaper (Wijkkrant Twekelerveld,
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2025b, p. 16) and invitations sent to known residents in Twekkelerveld, who were en-
couraged to share the invitation with their contacts. The arts-based research workshop
was held at the local community centre, t Proathuus, on the afternoon of 1 April 2025
(Figure 3-3).

3.3.2 Map-based survey

The map-based survey was designed following the therapeutic landscapes framework,
which conceptualises health- and well-being-related experiences of place through in-
terconnected dimensions of physical, activity, social, symbolic, and experienced space
(Foellmer et al., 2021; Volker and Kistemann, 2011, 2015) (see 2.1).

The survey began by asking respondents to identify and map their favourite blue space
in Enschede and to explain why it was chosen. Given that Twekkelerveld itself lacks
accessible blue spaces (see 3.2), it enabled identification of where residents travel to
access blue environments, what types of blue spaces they use, and how far these are
from their residential neighbourhood. Secondly, anchoring subsequent questions to a
specific, self-selected blue space increased the concreteness and relatability of the
survey, allowing respondents to reflect on situated lived experiences rather than ab-
stract or hypothetical notions of blue spaces.

The physical space section was designed to accommodate the diversity of urban blue
space types. Multisensory stimuli, including enjoyable scenery, pleasant sounds, and
pleasant smells, were included in response to emerging evidence that multisensory
immersion in nature yields stronger restorative and well-being benefits than engage-
ment through a single sensory modality (Foellmer, 2025), particularly for vulnerable
populations such as older adults (Xu et al., 2026). Thermal comfort was assessed
through an item on shading and cooling, reflecting evidence that disadvantaged popu-
lations are particularly vulnerable to heat stress value water features for their cooling
effects (Janeka et al., 2025). Perceived environmental quality, such as improvements
in air quality, flood mitigation, and noise reduction, was included to capture the role of
blue spaces in reducing environmental health risks, which disproportionately affect
vulnerable groups exposed to climate-related stressors and constrained access to
health-promoting green and blue spaces (Janeka et al., 2025). Perceived freedom from
litter was included because litter can undermine the well-being benefits of blue spaces
(Garrett et al., 2023; Wyles et al., 2016) and has been identified as a significant concern
among Twekkelerveld residents (Foellmer, Janeka, et al., 2025).

The activity space section captured how respondents interact with their favourite blue
space, distinguishing between intentional (visiting on purpose), incidental (passing
through during other activities, e.g. commuting), and indirect interactions (e.g. viewing
through a window). These types of interaction influence how deeply and regularly peo-
ple engage with nature, which in turn affects well-being outcomes (Keniger et al., 2013;
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Marselle et al., 2021). Intentional interactions are linked to improved mental health and
greater physical activity, while incidental interactions may also support positive mental
health, though their effects on physical health are less understood (Stott et al., 2024).
Considering all interaction types is especially important for disadvantaged popula-
tions, who may have limited opportunities for planned visits, live farther from blue
spaces, and might be less likely to encounter them incidentally during daily routines.
Respondents were also asked about types of activities—from light to high-intensity
physical activity, water-based activities, rest and relaxation, and social activities—re-
flecting evidence that blue spaces support multiple pathways to well-being, including
physical activity, psychological restoration, and social interaction (Pasanen et al., 2019;
White et al., 2020).

The social space section examined with whom respondents visit their favourite blue
space, including family, friends, walking a dog, or alone. Social factors can both en-
courage and inhibit blue and green space use. For example, for low-income and multi-
ethnic families, shared visits to green or blue spaces provide opportunities for social-
ising, family time, and social inclusion (Cronin-de-Chavez et al., 2019). Dogs are an
important pathway through which disadvantaged individuals, such as people experi-
encing homelessness or socially isolated older adults, access nature and social con-
nection (Scanlon et al., 2021). The survey also captured types of social interaction,
distinguishing inward-focused experiences (peaceful solitude), passive interaction
(feeling welcome among others), and active interaction (meeting new or known people,
spontaneously or intentionally), reflecting evidence that both planned and spontane-
ous encounters in therapeutic landscapes support well-being, reduce loneliness, and
foster belonging (Foellmer et al., 2021).

Symbolic space items addressed the meaning-making and identity-related dimensions
of blue space use. Items assessed feelings of belonging and identity creation, building
on findings by Foellmer et al. (2021), who demonstrated a strong link between well-
being and the perception of therapeutic landscapes as identity-forming elements. Ad-
ditional items captured spiritual, ritual, or healing meanings associated with water and
blue spaces, drawing on a broad body of literature highlighting water’s symbolic, spir-
itual, and therapeutic significance across cultures and contexts (McCool et al., 2008;
Volker & Kistemann, 2013, 2015). Respondents were also asked whether their favourite
blue space served as a place for memorable experiences and personal reflection.

The experienced space dimension focused on direct mental, social, and physical well-
being outcomes associated with visits to favourite blue spaces, and were measured
based on established scales and prior research. Mental well-being items were primarily
inspired by the Restoration Outcome Scale (Korpela et al., 2008) and White et al.
(2013), and included: feeling calmer, feeling restored and relaxed, gaining new enthu-
siasm and energy for everyday routines, increased concentration and alertness,
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forgetting everyday worries, and clearing and clarifying one’s thoughts. Social well-be-
ing items were informed by Foellmer et al. (2021), capturing feelings of reduced lone-
liness and greater connection to the local community. Physical well-being items, draw-
ing on White et al. (2013) and the SF-36 (Ware & Sherbourne, 1992), assessed per-
ceived increases in vitality and physical activity, body relaxation, and improved sleep
following visits to the blue space. The survey focused on place-specific well-being out-
comes, rather than global life satisfaction as in our preceding study (Foellmer, Janeka,
et al.,, 2025), since residents tend to take into account a wide range of neighbourhood
factors beyond green and blue spaces when evaluating life satisfaction (Mouratidis,
2020; Xian et al., 2024). This approach allowed us to more precisely capture the effects
directly attributable to blue space use.

Finally, demographic variables were included to identify types of disadvantage among
respondents (see 3.1). These included place of residence and length of residence, gen-
der, age, limited mobility, and migration background (CBS, 2025). Additionally, house-
hold composition was included using six categories following Herbers and Mulder
(2016) (living alone, living with a partner, living with children, living with a partner and
children, living with a partner and other family or non-family members, and living with
flatmate(s)), to capture living arrangements relevant to well-being and access to out-
door spaces.

To recruit Twekkelerveld residents, three different strategies were used. First, data col-
lectors approached people in a variety of public locations, such as streets, squares,
supermarket entrances, neighbourhood shops, and the local library. Door-to-door re-
cruitment was avoided, as this method is uncommon in the Netherlands. Because
many people declined to take part, the interviewers had to revisit these public spaces
multiple times to gather enough responses. To improve participation rates, they used
a non-coercive phrasing technique when approaching pedestrians, emphasising the
participant's freedom to choose (Martinez & van den Bosch, 2019).

If a person agreed to participate on site, data collectors used tablets equipped with the
online survey (Maptionnaire® platform). Participants could choose to fill in the survey
independently (supervised self-administered) or, if preferred, have the questions read
aloud and completed by the data collectors. Some preferred to take the survey at home
due to time constraints. In those cases, they were given a business card with a web
link and QR code that directed them to an online version of the questionnaire, which
they could complete on their own (self-administered) (Martinez & van den Bosch,
2019).

Second, the study was promoted through announcements in the local newspaper
(Wijkkrant Twekelerveld, 20254, p. 3; Wijkkrant Twekelerveld, 2025b, p. 16) and via the
University of Twente's citizen participation platform (University of Twente, Citizen
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Science Hub Twente, 2025), inviting residents of Twekkelerveld to complete the survey
online (self-administered). To further increase visibility of the survey, business cards
containing a QR code and web link to the survey were distributed throughout the neigh-
bourhood and placed in locations such as the community centre, public library, and
local shops (e.g. hair salons).

Third, key local organisations were identified through connections with the municipal-
ity and community networks. These organisations were contacted by email, phone, or
in person, informed about the research activities, and asked for permission to conduct
on-site interviews. This included locations such as the Livio care home and events at
the local community centre 't Proathuus.

Data were collected between April and November 2025 by four research assistants,
resulting in a study population of 26 participants. The aim was not to obtain a repre-
sentative sample of all Twekkelerveld residents or to produce generalisable population
estimates. Instead, the study focused on collecting in-depth accounts from residents
who may be less visible in conventional survey-based research but whose perspectives
are essential for understanding how blue spaces support or hinder well-being of dis-
advantaged population groups. Their lived experiences, place-based narratives, and in-
terpretations of local blue spaces are therefore central to understanding how such en-
vironments support or hinder well-being.

3.3.3 Go-along interviews

Go-along interviews are an in-depth qualitative method in which researchers interview
participants while moving through their neighbourhood, enabling the simultaneous
elicitation of narratives and observation of lived experiences (Evans & Jones, 2011).
This approach provides insight into how individuals perceive, interpret, and interact
with their physical, natural, and social environments and is particularly well-suited for
exploring place-based influences on health and well-being (Carpiano, 2009).

Go-along interviews were conducted in Dutch or English (participant’s choice) to ex-
plore the in-depth experiences of disadvantaged population groups while moving
through different types of spaces in Twekkelerveld, including streets, green spaces,
and public areas. Guided by a semi-structured interview protocol (see Appendix A1.3),
participants reflected on how they felt in different places, the activities they engaged
in, aspects they valued or disliked, and environmental challenges such as pollution or
noise. The primary aim of the interviews was to understand how diverse disadvan-
taged groups — including residents of deprived neighbourhoods, individuals facing
economic hardship, people with limited mobility, older adults, women, and individuals
with a migration background — perceive the built, natural, and social environment, and
to identify place-based resources and barriers to subjective well-being. These broader

Page 35 of 129
WISER - 101094546
D4.2 - The role of urban blue spaces in promoting perceived well-being and self-re-
ported health.



findings were analysed and reported in a preceding study (Foellmer, Janeka, et al.,
2025).

For the current study, which focuses specifically on the role of urban blue spaces in
perceived well-being and health, two components of the go-along interviews were par-
ticularly relevant. First, prior to the walk, participants were asked at the local library
(Figure 3-4, Start): “If you have visitors from outside Enschede, which place in
Twekkelerveld would you show them? What makes you proud of that place?”. This ques-
tion provided insight into valued places and symbolic meanings within the neighbour-
hood, including blue spaces. Second, at the end of the walk, on a green bicycle highway
(Figure 3-4, End), participants were asked: “In what ways does water — such as canals,
ponds, rainfall, or flooding—shape everyday life in Twekkelerveld?”. Follow-up prompts
explored perceptions of blue space availability, experiences with flooding, and per-
ceived positive or negative impacts on daily life and well-being.

Figure 3-4: Go-along interview route with start point at the local library and 4 following
stops: 1) shopping centre; 2) first street corner; 3) second street corner; 4) green bicy-
cle highway F35 (Foellmer, Janeka, et al., 2025).

A

Go-along interview participants were primarily recruited through the map-based sur-
vey, at the end of which respondents were invited to indicate their interest in providing
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further insights. To ensure inclusion of individuals with mobility limitations, additional
participants, mainly wheelchair users, were recruited in collaboration with a local advi-
sory committee working for the improvement of accessibility to all residents.

Before each go-along interview, informed consent was obtained and the interview pro-
cess explained. Participants were encouraged to speak freely and were positioned as
experts on their own experiences. Depending on the group size, interviews were con-
ducted by one to four researchers who were all trained in qualitative data collection.
Audio was recorded using individual lavalier microphones connected to a Zoom F8
field recorder, allowing separate audio channels for each participant. Walking routes
were GPS-tracked, and photographs of places and features mentioned by participants
were taken using the SW Maps mobile application.

The walking route (0.9 km) was predetermined based on three preparatory workshops
with researchers, municipal representatives, and local residents, as well as findings
from the map-based survey on liked and disliked neighbourhood places (see Foellmer
et al., 2025 for more information). The route was designed to include a range of locally
relevant settings — both positively and negatively perceived — including streets, com-
mercial areas, and green spaces (see Figure 3-4). Interviews lasted between 30
minutes and two hours.

3.4 Data analysis

To identify favourite blue spaces of residents from disadvantaged neighbourhood and
where they are located (RQ 1; Chapter 4.1), spatial data from the map-based survey
were used. Point data were exported from Maptionnaire and imported into QGIS. Each
geolocated point was first examined to identify the blue-green space it referred to. To
define the spatial boundaries of these spaces, this study applied the Dutch land use
classification provided by Centraal Bureau voor de Statistiek (CBS) (CBS, 2017). The
basemap was created using CARTO map tiles (Carto, 2018), based on OpenMapTiles
(n.d.) and OpenStreetMap contributors (n.d.) (Figure 4-1).

To examine the extent to which urban blue spaces function as therapeutic landscapes
for disadvantaged populations (RQ 2; Chapter 4.2), quantitative survey data were ana-
lysed descriptively and visually. Respondents rated their agreement with statements
relating to the physical, social, symbolic, and experienced qualities of their favourite
blue spaces (see 3.3.2). Heatmaps were used to display the percentage of respond-
ents selecting each response option for each space quality (Figure 4-2). Individual-level
responses were also visualised to capture the variation in how participants experi-
enced each dimension, grouped by the type of blue space they considered their favour-
ite (Figure 4-3). Visualisations were generated in Python 3.12.9 using Matplotlib
(Hunter, 2007) and Seaborn (Waskom, 2021).
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Open-ended survey responses complemented these quantitative data by providing rich
qualitative insight into each therapeutic dimension. Responses were analysed themat-
ically and deductively by grouping them according to physical, activity, social, symbolic,
and experienced space qualities, with quotes selected to illustrate the quantitative pat-
terns.

Go-along interviews provided further depth. Audio recordings were transcribed verba-
tim using Amberscript, translated into English, checked by the research team, anony-
mised, and imported into Atlas.ti 25, a computer-assisted qualitative data analysis
(CAQDAS) software package. Transcripts were screened for references to green and
blue infrastructure, water, rainfall, and flooding. Relevant quotes were geo-referenced
to the blue spaces they referred to and visualised on satellite-based maps, linking par-
ticipants’ narratives to specific spatial contexts.

To explore how individuals residing in disadvantaged neighbourhoods engage with
therapeutic blue spaces and to identify different user types (RQ 3), quantitative-quali-
tative survey responses were analysed visually at the individual level across all thera-
peutic dimensions (Figure 4-3). This approach allowed identification of distinct user
types based on how participants interacted with their favourite blue spaces, the quali-
ties they valued, symbolic meanings they attached, social interactions, and perceived
well-being benefits. These classifications were grounded in quantitative survey data,
enriched with open-ended responses from participants, and triangulated with insights
from drawings and narratives collected in arts-based workshops.

By integrating multiple methods, the analysis captures collective and individual pat-
terns, place-specific experiences, and user types, drawing on spatial and non-spatial,
qualitative and quantitative, individual and collective data that foreground local
knowledge and residents’ narratives. It critically reflects how map-based surveys,
open-ended responses, go-along interviews, arts-based research, and co-design work-
shops (see Box 2) complement each other in understanding urban blue spaces as ther-
apeutic landscapes (RQ 4; Chapter 5.4.1), and evaluates the feasibility, strengths, limi-
tations, and overall usefulness of this mixed-methods approach (RQ 5; Chapter 5.4.2).

When reporting quotes from open-ended survey responses and go-along interviews,
survey respondents are identified with S and go-along interview participants with I. Ad-
ditional demographic information is included in the identifiers as follows: O for older
adults (60+), Y for younger adults, F for female, M for male, MB for migration back-
ground, and D for Dutch (e.g. ID Sy.m-wmg-5, @ younger male survey participant with a
migration background). As some participants did not complete the full demographic
section, only the available information is reported.
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4 Results

The arts-based research participants included a female and a male resident of the dis-
advantaged neighbourhood, both with a migration background.

A total of 26 individuals participated in the map-based survey, all but one living in the
district (wijk) of Twekkelerveld. Ten participants lived in the more deprived neighbour-
hood (buurt) of Twekkelerveld, seven in Tubantia-Toekomst, and nine did not specify
their exact neighbourhood. Length of residence averaged 13 years, ranging from 2
months to 40 years. Most participants lived alone (n=10), with others living with a part-
ner, with or without children, or with flatmates. Slightly more men (14) than women
(10) took part, with an average age of 45 years (20-81) and five older adults (60+).
One participant reported limited mobility. More than one-third had a migration back-
ground, mainly from Europe or Asia. Most had completed higher education, while oth-
ers had senior general secondary education (n=4) or primary/basic secondary voca-
tional education (n=3). Participants reported a range of employment situations, includ-
ing paid work or self-employment (n=8), unemployment (n=5), retirement (n=3), study-
ing (n=3), and long-term health-related inability to work (n=2). Most perceived their fi-
nancial situation as either “doing alright” (n=14) or “living comfortably” (n=8) (Table 4-

1.

Table 4-1: Characteristics of map-based survey respondents.

Count Percentage Mean
(min, max)

Neighbourhood

Twekkelerveld 10 38.5

Tubantia-Toekomst 7 26.9

Other/ Not specified 9 34.6
Length of residence 13.2 (0.2, 40)
Living situation

Living alone 10 38.5

Living with a partner 4 15.4

Living with flatmate(s) 4 15.4

Living with a partner and children 4 15.4

Living with a partner and other (non-) 2 7.7

family members

Not specified 2 7.7
Demographics
Gender

Women 10 38.5

Men 14 53.8

Not specified 2 7.7
Age 45.2 (20.0,81.0)
Older adults 5 20.8
Migration background 9 37.5

Europe (excl. NL) 4 15.4
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Other — Asia 3 11.5
Other — Americas and Oceania 2 7.7
Limited mobility 1 4.2
Socio-economics
Education
Higher education 16 61.5
Senior general secondary education 4 15.4
Primary education, basic secondary 3 11.5
vocational education
Not specified 3 11.5
Employment situation
In paid work/ self-employed 8 30.8
Unemployed/ Looking for work 5 19.2
Retired (early) 3 11.5
Pupil/ Student 3 11.5
Unable to work due to long-standing 2 7.7
health problems
Househusband/ housewife 1 3.8
None of the above/ Not specified 4 15.4
Financial situation
Living comfortably 8 30.8
Doing alright 14 53.8
Just about getting by 1 3.8
Not specified 3 11.5

Further, five go-along interviews were conducted, each involving between one and five
participants, resulting in a study population of 11 individuals. The groups consisted of
individuals representing similar forms of disadvantage, such as one group with limited
mobility, one with male residents of the disadvantaged neighbourhood with a migra-
tion background, and one with female residents of the disadvantaged neighbourhood.
Overall, the study population reflected a wide range of intersecting disadvantages (Ta-
ble 4-2). Although participants shared varied and diverse experiences, the sample was
considered sufficient, as no substantially new insights emerged during later inter-
views. Saturation was thus deemed reached across this highly diverse study popula-

tion.
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Table 4-2: Group composition, size, and self-reported types of disadvantage experi-
enced (see 3.1) by participants in the go-along interviews. Go-along interviews were
conducted in June and July 2025.

Group Group

Partici-

Type(s) of disadvantage experienced

ID size pant ID
1 1 1 oo Female resident of disadvantaged neighbour-
= hood
2 1 2 @éﬁp alc  Older male resident of disadvantaged neigh-
il & bourhood (71 years)
3 2 3 @%@ Female' resic‘ient'of disadvantaged neighbour-
alilo hood with migration background
4 @@é@ Female, unemployed resident of disadvantaged
olfa neighbourhood
4 5 5 @ é% Woman with limited mobility (wheelchair user)
6 @é% Woman with limited mobility (wheelchair user)
7 @@ﬁp@ & Older woman with limited mobility (wheelchair
P R user) and visual impairment
8 @éﬁp %@) Older man with visual impairment
|
9 @ é% Woman with limited mobility (wheelchair user)
5 2 10 q 2 Male resident of disadvantaged neighbourhood
olilo with migration background
11 % Q0 Male resident of disadvantaged neighbourhood
)@ Dj:[— . . .
oo Ol with migration background

4.1 Favourite blue spaces in Twekkelerveld and beyond

When asked about the role of blue infrastructure — such as canals, streams, and ponds
— in daily life in Twekkelerveld, participants in the go-along interviews consistently em-
phasised its absence within the neighbourhood. Several residents noted that there is
“little water really, just some ditches [wadis] but it's quite dry at the moment. They're ba-
sically empty now” (ID lom-2), or stated that “there aren’t any blue spaces here” (ID I¢-4).
A wadi? in the Dutch urban water management context is a vegetated depression that
receives runoff from roofs and other hard surfaces, stores it temporarily, lets it infiltrate
into the soil, and drains any excess slowly — reducing peak flows and pressure on the
sewer system. As a nature-based solution (NBS), wadis mitigate pluvial flood risk and
are used for managing urban stormwater, while providing co-benefits for biodiversity,
water quality and urban blue/green space (Groenblauw Twekkelerveld, 2021; Stichting
Enschede Promotie, 2026). Ponds and other water features were described as

2 In Dutch, wadi is an acronym for Water, Afvoer, Drainage en Infiltratie (Water, discharge, drainage and
infiltration).
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attractive and desirable, but participants explained that these were not available locally
and instead required travelling to nearby parks or the UT campus, where water bodies
are more present and aesthetically engaging. Within Twekkelerveld itself, water ele-
ments were largely described as functional access routes rather than places for walk-
ing, lingering, or recreation:

"It'd be nice to have some streams or ponds.” (ID Ir-vg-3)

“Ponds and that sort of thing I like. But you don't really find ponds here, as far as |
know. I'd have to go to the park or the university, because there are lots of ponds
with art installations and all. So for walking I'd go there rather than here. This here
is more of an access route, for getting [to] places." (ID lo-w-2)

Figure 4-1: Map of favourite blue—green spaces in Enschede identified by
Twekkelerveld residents. Icons indicate the method of identification: map-based sur-
vey (map icon; n = 26, April-November 2025), go-along interviews (walking icon; n =
11, June-July 2025), and arts-based research (craft icon; n = 2, April 2025). Photos
taken by Anthonj, Bonte, Foellmer, and Janeka. Basemap: CARTO, © OpenMapTiles, ©
OpenStreetMap contributors. Land use and administrative data: CBS (2017).
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This perceived shortage of blue spaces aligns with findings from our neighbourhood
survey conducted among Twekkelerveld residents (Foellmer et al., 2025). Although
overall satisfaction with the natural environment was moderate, satisfaction with blue
spaces was the lowest among eight assessed natural resources (air quality, fresh air,
sound levels, street drainage, heat comfort, number of trees, green spaces, and blue
spaces), followed by green spaces and tree availability. Open-ended responses fre-
quently highlighted this lack, with residents remarking on “too little green, too little blue”
or noting that apart from wadis and ditches, “there is hardly any water here”. Existing
water elements were sometimes perceived negatively, as “always smelly” or “a breeding
ground for mosquitoes and flies”. At the same time, concerns were raised about ground-
water-related problems, such as basement flooding, underscoring ambivalent percep-
tions of water in the neighbourhood.

The (perceived) absence of blue spaces within Twekkelerveld was also reflected in
residents’ choices of favourite blue spaces elsewhere in Enschede, as revealed
through the mixed-method data collection (Figure 4-1). Within the neighbourhood,
wadis were the only blue space mentioned, identified by one survey respondent and
several go-along interview participants. All other participants of the survey, go-along
interviews, and arts-based research identified blue spaces outside Twekkelerveld.
These mainly included adjacent, urban blue-green parks such as Abraham Ledeboer-
park, Het Volkspark, and Gerrit Jan van Heekpark, academic blue-green spaces of the
UT campus as well as Kristalbad and the Twentekanaal. Several respondents even re-
ferred to a recreational lake, Het Rutbeek and peri-urban blue-green landscapes further
afield, such as Buurserzand, and the Spaarbekken Oostermatenstraat (Box 1). To-
gether, these findings highlight the limited availability of blue spaces within the disad-
vantaged neighbourhood itself.

BOX 1: Favourite blue spaces of Twekkelerveld residents
Author: Lennard Beumer

Academic blue-green space
= University of Twente (UT) campus: Vast green and blue spaces on university cam-

pus, including hilly grass meadows, areas secluded by pine trees, large ponds with
fountains and nature sceneries.

Urban blue-green park
» Abraham Ledeboerpark: City park with medium size ponds, dense tree cover, nature

trails, small animal farms, and winding creeks.
» Het Volkspark: Enschede main city park. Winding dirt trails with a mix of dense tree
cover and open green space. Physical exercise area and a restaurant are present.

Peri-urban blue-green landscape
= Buurserzand: Nature area 5 km outside of Enschede featuring hiking trails through

dense forests and large heath fields.
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= Kristalbad: A potable water retention and natural treatment area just outside the city.
Also functions as place for birds to live and settle. Features benches and a watch-
tower for people to observe and enjoy flora and fauna.

= Spaarbekken Oostermatenstraat: Water retention area connected to larger peri-ur-
ban forests. Lush trees combined with multiple large water bodies. Features hiking
and cycling tracks.

Recreational lake
= Het Rutbeek: Recreational waterbody created by sand extraction. Includes artificial

sandy beaches, dirt hiking roads and paved cycling tracks through surrounding for-
est area.

Wadi
= GroenBlauw Twekkelerveld: An in-neighbourhood, small, multi-functional green

space that can be can be used for water retention in times of critical precipitation.
Functions as recreational area with a football field when dry.

Urban canal
= Twentekanaal: Originally created and used as a connection with the industrial har-

bour of Enschede. However, the addition of paved cycling tracks and added trees
alongside it make it a relaxing area for taking a stroll or dog walking.

For more information see:

Sawungrana, A. R. (2025). Migrant children’s well-being and urban green and blue spaces in
Enschede [Master thesis, University of Twente]. https://purl.utwente.nl/essays/108042

Groenblauw Twekkelerveld. (2021). GroenBlauw Twekkelerveld | Groenblauw Enschede.
https://groenblauwenschede.nl/professionals/projecten/groenblauw-twekkelerveld/

Stichting Enschede Promotie. (2026). Parken in Enschede. https://www.uitinen-
schede.nl/wat-te-doen/wandelen-fietsen/parken

4.2 Blue spaces as therapeutic landscapes for disadvantaged popula-
tions

In the following section, we examine the role that blue spaces play in the quality of life
of residents of a disadvantaged neighbourhood lacking such spaces, using a settings-
based approach that attends to both material conditions and non-monetary aspects
of health and well-being (Foellmer et al., 2021). We explore which types of blue spaces
Twekkelerveld residents identified as their favourites, what physical qualities they
value (physical space), why they visit them and what activities they engage in (activity
space), with whom and how they interact (social space), what values and meanings
they attach to these places (symbolic space), and how these spaces affect their well-
being (experienced space) (Figures 4-1 and 4-2). Figures 4-4 and 4-5 visualise quotes
from open-ended survey responses and go-along interviews, showing how the
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therapeutic dimensions are valued across favourite blue spaces within, adjacent to,
and beyond the study area, providing a spatial perspective.

Figure 4-2: Level of agreement with physical, social, symbolic, and experienced qual-
ities of favourite blue spaces. Heatmap shows the percentage of respondents select-
ing each response option on a 0—10 scale (0 = strongly disagree, 10 = strongly agree)
for each space quality. Based on map-based survey data collected in Twekkelerveld
(n =26, April = November 2025).
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Figure 4-3: Level of agreement with physical, social, symbolic, and experienced space qualities of favourite blue spaces, reported
on a 0—10 scale (0 = strongly disagree, 10 = strongly agree). Each row shows one participant’s responses to all items, grouped by the
type of blue space they identified as their favourite. Data from map-based survey in Twekkelerveld (n = 25; one respondent did not

map a favourite blue space), collected April-November 2025.
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Figure 4-4: Geo-tagged quotes on favourite blue-green spaces outside the study area (marked in red) in Enschede, derived from
open-ended survey responses and go-along interviews. Quotes are classified by physical, activity, social, symbolic, and experienced
space (see Executive Summary for icon explanations). Names of blue—green spaces are provided in Figure 4-1. Background image

from Google Earth Pro (Google, 2026).
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Figure 4-5: Geo-tagged quotes on favourite blue-green spaces inside and adjacent to the study area (marked in red), derived from
open-ended survey responses and go-along interviews. Quotes are classified by physical, activity, social, symbolic, and experienced
space (see Executive Summary for icon explanations). Names of blue—green spaces are provided in Figure 4-1. Background image

from Google Earth Pro (Google, 2026).
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4.2.1 Physical space

Overall, respondents showed strong agreement on the importance of physical and ma-
terial qualities of their favourite blue spaces. There was particularly strong agreement
regarding multisensory qualities, including enjoyable scenery, pleasant sounds and
smells as well as thermal comfort through cooling and shading. Overall, there was
broad consensus that favourite blue spaces improve environmental quality, for exam-
ple by filtering air, reducing noise, or managing floods. Views were less consistent re-
garding freedom from litter (Figure 4-2), reflecting previous findings from
Twekkelerveld, where litter in streets emerged as a major source of annoyance
(Foellmer et al., 2025).

In urban blue-green parks such as Abraham Ledeboerpark and Volkspark, respondents
agreed moderately to strongly with all physical space qualities. Individuals differed in
which place qualities they agreed most strongly with: some agreed most strongly with
visual aspects such as scenery and being litter free, one respondent agreed most
strongly with pleasant sounds, and some agreed more strongly with shading and cool-
ing than with any other qualities. Others showed a more multisensory appreciation,
agreeing strongly to (positive or pleasant) smells, sounds, and thermal qualities
through shade and cooling together. The only physical quality that drew a rather disa-
gree response from one person was whether the park improves environmental quality
(Figure 4-3).

In response to the open-ended question about why a mapped place was chosen as
their favourite blue space, respondents most frequently mentioned physical qualities
of the space. Respondents identified Abraham Ledeboerpark as a favourite blue space
for its combination of natural and designed qualities. Its greenery and trees, including
a giant sequoia, and the park’s spaciousness were mentioned, alongside features such
as an educational facility and an apiary. The park also includes a designated bee route,
passing several water bodies, designed to raise awareness of both honeybees and wild
bees by showcasing their habitats within the park (Figure 4-6). Respondents appreci-
ated the park as both well-maintained and allowing for the “chaos of nature” to emerge.
Multisensory experiences contributed to its appeal, with respondents highlighting im-
pressive views coupled with silence, natural sounds and tranquillity, even though the
park is adjacent to a busy street (Figure 4-5):

“Love the lake and trees” (ID Sy-mwg-5)

“Maintained. Green.” (ID Sy-mp-4)

“Space, nature, apiary” (ID So-m-p-12)

“A nice place where you can relax. The chaos of nature restoring itself.” (ID Sy-m-
p-16)
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“Beautiful park with lots of green and blue. An oasis of tranquillity. Enjoy silence,
the natural sounds and great views. Top park. There is also an educational facil-
ity.” (ID So-m-me-18, 69-year-old male with migration background)

“It's next to the giant sequoia tree. Although this space is adjacent to the city and

a fairly busy street such as the Hengelosestraat, it's a calm and quiet place to do
some thinking and relaxing.” (ID Sy-mp-21)

In an adjacent urban blue-green space, Gerrit Jan van Heekpark, respondents also en-

joyed wildlife, including “enjoy the animals they show and the dog park” (ID Sy-m-wmg-5)
and “I love the donkeys here” (ID S-3) (Figure 4-5).

Figure 4-6: Map of the Bijenroute Het Wageler (Bee Route Het Wageler), an educa-
tional walking route highlighting habitats of wild and honey bees, in Abraham

Ledeboerpark. Source: City of Enschede Geoportal (https:/groenblauwen-
schede.nl/bijenroute/).
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Responses for academic blue-green spaces were more varied both across and within
individuals. All respondents agreed, though to different extents, on enjoyable scenery,
pleasant sounds, and shade and cooling. Perceptions of pleasant smells, litter-free
conditions, and improved environmental quality showed greater divergence: some re-

spondents strongly agreed with those items while others were neutral or disagreed
(Figure 4-3).

Respondents highlighted aspects such as open green spaces, tranquillity, and natural

surroundings as reasons for preferring academic blue-green spaces. For example, the
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campus lake next to an arboretum was described as “a big beautiful lake with grass
around and animals go there occasionally” (ID Sy.m-ve-11), “green, quiet, beautiful view”
(ID S-25), and simply “I like it" (ID Sy.r-p-26) (Figure 4-5).

Physical qualities of peri-urban blue-green landscapes were viewed positively but
showed distinct patterns across individuals and types of spaces. For Kristalbad, one
respondent agreed most strongly with shade and cooling and improved environmental
quality. Another respondent expressed strong agreement with multisensory qualities,
including pleasant views, smells, and sounds, and described the area as “calm, birds,
space, beautiful area” (ID Sy.rp-13) (Figure 4-4).

Similar appreciations emerged in the go-along interviews. Two female residents de-
scribed the water bodies as “really nice spots”, emphasising the combination of trees,
grass, and water, as well as features such as observation towers (IDs Irvg-3, IFp-4). A
woman with limited mobility highlighted the appeal of sitting along the water’s edge,
noting the sense of liveliness and activity around the quay:

“That's a really nice spot [with the canal/pond]” (ID Ir-vs-3) "Yes. And they have a
lot of trees and grass, and there is a tower you can climb up." (ID Ir.p-4, referring
to Kristalbad)

"l like being by it. Yes, so if you can sit along the quay. Yes, there’s a lot of life." (ID
Ir.0-5, woman with limited mobility, referring to Twentekanaal/ Kristalbad)

For Spaarbekken Oostermatenstraat, the respondent showed strongest agreement
with enjoyable scenery, followed by litter free and shade and cooling. For Buurserzand,
the respondent agreed strongly with pleasant smells and sounds, shade and cooling,
while visual qualities like scenery and litter free received only moderate agreement
(Figure 4-2).

The individual who selected the urban canal® as their favourite blue space disagreed
with most physical place qualities except for improved environmental quality, express-
ing particularly strong disagreement about smells, sounds and thermal comfort, yet
still reported enjoyment in moments such as “enjoying the sunset” (ID Sy-mwg-7). The
individual who identified a wadi as their favourite blue space showed moderate agree-
ment with all qualities, with strongest agreement for litter free conditions (Figures 4-3,
4-5).

Overall, enjoyable scenery received the most consistent agreement, with almost half
of respondents strongly agreeing and the remainder moderately agreeing; only the ca-
nal elicited a rather disagree response. About one third of all (n = 26) survey respond-
ents strongly agreed that their favourite blue space had pleasant sounds and smells,

3 The “urban canal” refers to the Twentekanaal in Enschede, specifically the canal reach around the En-
schede’s industrial harbour area, adjacent to the study area of Twekkelerveld.
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while three respondents (from academic blue-green spaces and the canal) disagreed
on smells, and one disagreed on sounds. Shade and cooling were widely appreciated
(also see Box 2), with most respondents moderately or strongly agreeing, though one
canal respondent rather disagreed. Around one quarter strongly agreed that their fa-
vourite blue space improves environmental quality, most moderately agreed, and two
respondents (urban blue-green park and academic space) rather disagreed. Fewer re-
spondents strongly agreed that spaces were litter free, with most indicating moderate
agreement and three expressing disagreement (academic blue-green space, peri-ur-
ban landscape, and urban canal) (Figure 4-3).

4.2.2 Activity space

Favourite blue spaces were most commonly visited on purpose, about one quarter
were encountered incidentally while passing by, and none were reported as primarily
viewed from a window. Academic blue-green spaces and the wadi were often passed
during other activities such as commuting or running errands, whereas urban blue-
green parks, the recreational lake, and the urban canal were mainly destinations visited
intentionally. Peri-urban blue-green landscapes showed a mix of visiting purposes, in-
cluding planned visits, incidental encounters, or occasional visits (“/ go there every once
in a while”, ID Sv.rp-22) (Figure 4-7).

Proximity played an important role in motivating visits, with respondents often choos-
ing spaces near their homes (e.g. UT campus pond, Abraham Ledeboerpark) or incor-
porating them into daily routines, such as stopping by on the way home to rest and
unwind. Others appreciated urban blue-green parks as places for running (Figure 4-5):

“It's the closest to my house” (ID Sy.r-we-1; UT campus)

“Close to home” (ID Sy-v-p-4; Abraham Ledeboerpark)

“l usually pass by it after the day out on my way home, so | often stop by just to sit
and unwind, thus | associate it with peace.” (ID S-25; UT campus)

“Best running area”(ID S-3, Abraham Ledeboerpark)

“Great to run here” (ID Sy-v-me-5, Abraham Ledeboerpark)

Go-along interviews reinforced this, highlighting preference for nearby and easily ac-
cessible spaces. A woman with migration background noted discovering the Twen-
tekanal near Twekkelerveld but rarely visiting it due to distance:

“Last year | discovered the canal, but | don't go there. It's a bit far” (ID Ir-vg-3).

Later in the interview, when asked whether they would like to go somewhere else, she
explained:

“The Ledeboerpark, it's very nice. And it's really one of the favourite places for this
neighbourhood. Okay. Nearby, close by. You can walk through there and cycle. It's
pleasant” (ID r-mg-3).
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Figure 4-7: Visit purpose, activities, and company in favourite blue spaces. Heatmap
shows the percentage of respondents selecting each response option, by blue space
type: all (n = 26), academic blue-green space (n = 5), recreational lake (n = 2), urban
blue-green park (n = 12), peri-urban blue-green landscape (n = 4), urban canal (n = 1),
wadi (n = 1), residential green (n = 1). Based on map-based survey data collected in
Twekkelerveld (April = November 2025).
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Activities in favourite blue spaces were predominantly light physical activity (e.g. walk-
ing, casual cycling) and rest or relaxation. About a quarter of respondents engaged in
moderate to high-intensity exercise (running, football, gym workouts) or social activi-
ties (Figure 4-3).

All places were associated with rest and relaxation, while social activities were re-
ported in all spaces except in the wadi and urban canal. The recreational lake was
uniquely linked to water-based activities, though open responses also noted ice skat-
ing or sledging with children in academic blue-green spaces (ID Sv.rp-26). Moderate to
high-intensity activity was noted in academic blue-green spaces, urban blue-green
parks, and peri-urban landscapes. All spaces but the recreational lake were associated
with light physical activity, with one respondent describing the UT campus as a “nice
walking area, very important for a good quality of life” (ID Sv.rp-17) (Figure 4-4).

More than half of visits were undertaken alone, almost one quarter with family, and
fewer with friends, while none reported to walk a dog; informal observations at the
academic blue-green spaces suggest that dog-walking does occur. Patterns varied by
space type. Urban blue-green parks, wadis, and urban canals were mainly visited alone.
Academic blue-green spaces were visited mainly alone or with friends. Recreational
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lakes were visited with friends or family; and peri-urban landscapes were visited alone,
with family, or with family or friends (Figure 4-4).

4.2.3 Social space

Favourite blue spaces were most commonly seen as places for peaceful solitude, of-
fering inclusive environments where visitors can enjoy the presence of others without
necessarily interacting with them. They were also seen to facilitate spontaneous en-
counters with known people or with strangers to some extent. Agreement was more
mixed regarding whether the space supports intentionally meeting friends and whether
the presence of other people sometimes causes annoyance (Figure 4-2).

Among those who identified an urban blue-green park as their favourite blue space,
respondents most strongly agreed that it allows for peaceful solitude and provides an
inclusive environment where everyone feels welcome. Many also agreed that they en-
joy feeling surrounded by others without necessarily interacting, though some did not
respond to this item. Views on the park as a social meeting place were far more mixed:
agreement on opportunities to interact with new people or intentionally meet acquaint-
ances ranged from strongly agree to moderately disagree. Opportunities for spontane-
ous encounters with strangers received particularly weak support: no respondent
strongly agreed, with answers ranging from moderate agreement to neutrality. Feeling
bothered by others was uncommon, as most respondents disagreed, while a few ex-
pressed neutral to slight agreement (Figure 4-3).

Academic blue-green spaces showed similarly mixed patterns within and across indi-
viduals. Inclusiveness was the only aspect universally agreed upon (to varying de-
grees), while perceptions of the space as an intentional meeting point ranged from
strong agreement to strong disagreement. Most respondents were indifferent about
spontaneous interactions and did not feel bothered by others (Figure 4-3).

Peri-urban blue-green landscapes were viewed differently in their functions as social
spaces. Among those choosing Kristalbad as their favourite blue space, one respond-
ent agreed moderately with all social qualities and disagreed with feeling bothered by
others, while another strongly agreed to its role in providing peaceful solitude and an
inclusive environment but disagreeing to its role in intentional or spontaneous social
meetings. The respondent choosing Spaarbekken Oostermatenstraat strongly agreed
on peaceful solitude but strongly disagreed with most other social qualities — the only
case where someone disagreed that their favourite blue space provides an inclusive
environment for everyone. At Buurserzand, the respondent strongly agreed on peaceful
solitude and inclusiveness but remained neutral on social interactions and moderately
agreed with sometimes feeling bothered (Figure 4-3).
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The recreational lake, Het Rutbeek, received the strongest agreement on sometimes
feeling bothered by others across all blue space types. At the same time, it was still
perceived as a social meeting place, supporting interactions with strangers as well as
intentional meet-ups and spontaneous encounters with acquaintances. One respond-
ent who selected Het Rutbeek as their favourite blue space mentioned social and par-
enting-related reasons for their choice — “cosiness [gezelligheid]; coming here with the
children” (ID So.r-p-14) — the only open response to highlight social value. Despite its
social character, respondents still moderately to strongly agreed that it provides peace-
ful solitude and an inclusive environment (Figures 4-3, 4-4).

The urban canal was perceived as a space where one can feel surrounded by others
but not necessarily engage in interactions with known people, either intentionally or
spontaneously. The respondent who selected a wadi strongly agreed that it offers in-
clusiveness, peaceful solitude, and feeling surrounded by others, while expressing lim-
ited agreement on social interactions and little concern about being bothered by others
(Figure 4-2).

Both blue and green spaces can provide important socialising areas for residents of
the disadvantaged neighbourhood, as reflected in comments on Gerrit Jan van Heek-
park: “Best walking social area” (ID S-3) and “Great for walking and socialising” (ID Sy-m-
mg-5) (Figure 5-5).

4.2.4 Symbolic space

The symbolic dimension elicited the most divergent views across respondents. Many
strongly agreed that their favourite blue spaces hold healing power, support personal
reflection, and offer memorable experiences. Fewer participants agreed that the
spaces carry spiritual or ritual meanings, though some strongly endorsed these as-
pects. Views were split on whether these spaces foster a sense of belonging or com-
munity identity, including being a symbol of local pride or recognition within the city
(Figure 4-2).

Among those who selected urban blue-green parks as their favourite blue space, re-
sponses ranged from strong agreement to strong disagreement across all symbolic
space qualities, underscoring the highly idiosyncratic nature of symbolic attachments.
Qualities related to personal reflection and healing power (providing physical, social,
or mental restoration, calm, or peace) received comparatively more agreement,
whereas respondents more often disagreed with the idea that these spaces hold spir-
itual or ritual meaning (e.g. purity, cleansing, or cultural traditions) or that they make
people feel part of something (e.g. feeling included in a community or connected to
others who use the space). Responses were mixed for whether parks serve as places
for creating memorable experiences or as identity-creating spaces (e.g. a symbol of
local pride or a place that people recognise and associate with their city) (Figure 4-3).
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One respondent illustrated the deeply personal and layered nature of symbolic mean-
ing. Having scattered his wife's ashes at the pond in Het Volkspark, he strongly agreed
that the place holds memorable personal significance, yet strongly disagreed that it
makes him feel connected to a community or other users of the place. He described it
as both emotionally meaningful and tied to the site’s physical symbolism: “The pond
feels special, war monument. Beautiful place to come to terms, remember the time with
my wife.” (ID So-mp-15) (Figure 4-4).

Symbolic values attributed to academic blue-green spaces were similarly varied. Some
respondents strongly agreed with most symbolic qualities, while others showed mixed
patterns or strong disagreement. The only quality agreed upon by all was that these
spaces provide a place for personal reflection, with most also agreeing that they offer
memorable experiences and healing power. Views on spiritual or ritual meaning, be-
longing, and identity-creation were mixed (Figure 4-3). One respondent associated the
UT campus pond with positive memories shared with their children, while also noting
that the Twente region has fewer and less prominent water bodies than many other
Dutch regions, making it locally notable but still not particularly special: “Good memo-
ries, ice skating, sledging with the children. It's a pond, which is quite something by
Twente standards, but it's not really that special” (ID Sy.r.p-26).

For peri-urban blue-green landscapes, symbolic attachments varied across sites and
individuals. Kristalbad was seen by one respondent as slightly supporting personal re-
flection, memorable experiences, and spiritual meaning, while slightly disagreeing on
healing power, identity, and belonging; another respondent strongly disagreed with
spiritual meaning and belonging. The respondent who chose Spaarbekken Oosterma-
tenstraat moderately agreed only on personal reflection, with all other symbolic quali-
ties receiving disagreement. Buurserzand was strongly associated with creating mem-
orable experiences, less with personal reflection (Figure 4-3).

For the recreational lake Het Rutbeek, respondents showed moderate agreement
across most symbolic qualities, including ritual/spiritual meaning, reflection, and heal-
ing. Yet, neither respondent answered the item on feeling part of something, despite
otherwise seeing the place as socially meaningful. The urban canal was strongly asso-
ciated with healing power but not with belonging or identity creation, while the respond-
ent who selected a wadi expressed moderate agreement with all symbolic items (Fig-
ure 4-3).

Go-along interviews enriched the analysis of symbolic space and its role in identity
formation. When asked which place they would show visitors to Twekkelerveld and
what makes them proud of that place, participants mentioned urban blue-green parks
and nearby nature areas, highlighting both personal and community attachments. For
example, a middle-aged woman noted:
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“Usually, we take people to a few spots around Twekkelerveld. For example, the
Ledeboer Park. And well, the Kristalbad—that's the nature area next to the railway” (ID
lFp-1).

An older, retired man highlighted memories formed in Ledeboerpark and a sense of
belonging through volunteering, while also mentioning the green—blue strip (F35) that
connects Twekkelerveld with Kristalbad and incorporates wadis:

“The green-blue strip, the F35, has turned out really nice there. But | prefer to just step
out of the neighbourhood, cross the Hengelosestraat. Ledeboerpark, that's the park
where | often go. So I'm proud of that. [I go there because of]| the nature, all that
greenery. A beautiful park. It even won a prize. I've been training there for about 8
years [...] I'm a member of IVN [Institute for Nature Education and Sustainability] and
sometimes | help with school walks for the children. | also did volunteer work until
recently at ‘De Viermarken,” a care farm at the back, near the University of Twente,
where | was baking bread rolls” (ID lo-m-p-2).

These accounts illustrate how favourite blue spaces can foster a sense of local pride
and identity, linking personal memories with active participation in the community.

4.2.5 Experienced space

Across all favourite blue spaces, participants consistently associated their visits with
mental well-being benefits, particularly feeling calmer, relaxed and restored, but also
being able to clear thoughts or forget worries were widely shared experiences. Agree-
ment on whether visits to blue spaces help improve concentration and gain new energy
were more mixed. Physical well-being effects, particularly increased vitality and a re-
laxed body were also widely and strongly agreed upon, and while improved sleep
showed mixed agreement. Perceived social well-being benefits, such as feeling less
lonely or more connected to the local community, were the least supported, with re-
sponses ranging from strongly agree to strongly disagree (Figure 4-2).

Respondents visiting urban blue-green parks strongly agreed that their mental well-be-
ing was improved through feeling calmer, restored, and relaxed. Experiences related to
gaining new energy or improving concentration were more variable, with some strongly
agreeing and others moderately disagreeing. Social well-being benefits were less evi-
dent: views on feeling less lonely were mixed, and most disagreed that visiting the park
enhanced community connectedness. Physical well-being effects — especially in-
creased vitality, bodily relaxation, and sometimes improved sleep — were more widely
confirmed (Figure 4-3). Open responses on the influence of their favourite blue space,
Abraham Ledeboerpark, on their well-being underscored the park’s restorative quality:
“Unwind” (ID So-m-p-12), “Peaceful and relaxing feeling” (ID So-v-we-18), and ‘“relaxation”
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(ID Sy-m-p-16). One participant described the park’s effect as having a “major!” impact
on well-being (ID Sy-w-vs-24) (Figure 4-5).

Well-being effects from visits to academic blue-green spaces resembled those de-
scribed by urban blue-green park users. The campus ponds were experienced as calm-
ing, relaxing, and restorative, helping visitors to clear their thoughts and forget worries.
Fewer saw them as places that provide new energy or improve concentration. Social
well-being benefits were rarely confirmed. Physical benefits were perceived mainly as
increased vitality and bodily relaxation rather than improved sleep (Figure 4-3). Re-
spondents described campus ponds as places to “recover and improve my well-being”
(ID Sy-m-ms-5) or to “sit and unwind, thus | associate it with peace” on the way home (ID
S-25), emphasising the serenity (“Calmness”, ID Sy.rp-26) (Figure 4-5).

Among peri-urban blue-green landscapes, the Kristalbad was mainly seen as a place for
feeling calmer, restored and relaxed and experiencing a relaxed body, with little per-
ceived influence on social well-being. One noted: “It calms your mind and relaxes your
body” (ID Sv.r.0-13) (Figures 4-3, 4-4). The respondent considering Spaarbekken Ooster-
matenstraat their favourite blue space strongly agreed that the area made them feel
calmer, restored, and relaxed, moderately agreed on bodily relaxation and improved
sleep, but strongly disagreed that it fostered community connection. The respondent
visiting Buurserzand strongly agreed with restorative benefits but strongly disagreed
that it reduced loneliness or helped clear thoughts and forget worries (Figure 4-3).

Visiting the recreational lake, Het Rutbeek, was moderately to strongly associated with
all mental, physical, and social well-being effects. Yet, views on feeling less lonely were
mixed, with one strongly agreeing and another strongly disagreeing (Figure 4-2). Its
atmosphere of quiet and spaciousness was highlighted: “Find peace. You have peace
and space” (ID So-rp-14).

The urban canal user experienced strong mental, social, and physical well-being bene-
fits, except for improved concentration and greater community connection. The re-
spondent who selected a wadi as their favourite blue space reported clear mental well-
being benefits — feeling calmer, restored, relaxed, and more energised after passing by
- while modestly agreeing that it increases vitality (Figure 4-3).

In the go-along interviews, when asked “what do you think in general about blue spaces
and water in Twekkelerveld? How does it affect your well-being?”, both negative and
positive experiences came up.

One male resident with migration background described water as having a distinct and
particularly relaxing quality that exceeded the restorative effect of greenery alone. His
attachment to water was partly biographical. Coming from a coastal town, he associ-
ated water with a sense of familiarity and comfort. Because Twekkelerveld has very
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little water, encountering even a small water feature there stands out and produces a
positive emotional response:

"That you can walk not only in green but you have also the small canal [..] It's a
different feeling. | mean more relaxed [..] I'm from a coastal town, and | always
spend my whole life in the city, so | mean, not in the sea. So like for me, water is
kind of special, like feeling close to water. And here there is no water. So at the
moment that | have something it's like yeah water. It makes me happy." (ID Iy-m-vs-
10)

Another male resident with migration background emphasised that the combination
of water and greenery, such as canals bordered by vegetation, was superior to water
in built, concrete-lined settings:

“l always appreciate to see a canal. And, if it's combined with a green area, that's
better for sure, because | also know that there are some canals in the Netherlands
that you have the artificial canal with concrete, but not necessarily with green land-
scape." (ID ly-mme-11)

Alongside these positive meanings, go-along interviews also highlighted that water
can also negatively affect well-being of Twekkelerveld residents. Flooding emerged as
a recurring concern. Several residents described heavy rainfall events causing streets
to overflow and water to run through parts of the neighbourhood (Figure 4-5):

"Well, what happens here when it rains heavily in Enschede is that part of the neigh-
bourhood floods, because so much water flows through all at once. [... In] our
street, [...] when it rains, the water just gushes through it.” (ID Ir-p-1)

'If the water doesn't drain properly, | find it annoying because | get soaking wet
when I'm walking in the street.”" (ID Ir.p-5)

Nature-based solutions such as wadis were largely recognised as important flood-
management interventions. Residents appreciated the creative design and the way
these spaces visibly manage water during heavy rainfall, describing them as pleasant
and interesting to observe in action. At the same time, experiences were not universally
positive, with some residents reporting that flooding still affected their homes (Figure
4-5):

“When it's raining, | know that there is a canal [wadi] there that gets really nice. So
I really enjoy that. So | see it [water in Twekkelerveld] quite positive. Last year, we
had this big flooding. I think it was really interesting to see how all these green
spaces work for managing it." (ID ly-m-me-11)

“Well, that didn't work for me because my house got flooded. So | am not happy
with that.” (ID ly-m-ve-10)
"I think the wadis are a very creative solution. For water t00." (ID Ir-p-5)
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Two women with limited mobility participating in the go-along interviews discussed
both the benefits and challenges of wadis for well-being. When functioning well, wadis
offer multifunctional benefits, including drainage and informal recreational use, such
as walking, running, or relaxing on grassy areas. However, stagnant water and unpleas-
ant odours sometimes lead residents to avoid the water. Safety barriers, such as deep
wadis without steps or railings, were also noted as potential hazards (Figure 4-5):

"If it's standing water, it stinks like mad. It starts to get mouldy." (ID lo-rp-7)

"Yes, true. I've experienced it too. But mine [wadis] never filled up that much." (ID
IF-p-5)

“| went past [a wadi with standing water] once. You don’t want to go past there."
(ID lo-F-p-7)

"What | do like in the city are those big wadis. And in summer they're grassy, be-
cause you use them to chill. | often saw people running there. Yes — double func-
tion. But the drainage really has to be good. Otherwise — watch out for tiger mos-
quitoes. And I've also warned - if you have really deep wadis, you should actually
have some sort of steps in them. Or rails. So that if you slip in =" (ID Ir-p-5)

One long-term, retired male resident highlighted the dual role of water in the neighbour-
hood, noting its importance for environmental comfort—providing cooling and helping
prevent flooding—as well as for connecting children to nature. Water features were
valued for environmental education and play, including private blue spaces such as a
small pond in his garden, where children could observe frogs and tadpoles, though
safety for young children was also acknowledged as a concern:

"On one hand, safety for the neighbourhood, making sure it stays dry. I've experi-
enced the Van Heekstraat being completely flooded. You've got a higher part and
a lower part here. So on one hand, water means safety. On the other, | like it, it
brings cooling too. [..] Personally, | find water important. | had a pond. | actually
had three ponds, but since | got grandchildren, two are gone, and I've kept one
small one. With a cover over it so they can walk across. | always have frogs. Tad-
poles in the park, | put some in a bowl on the table, the kids can see them. | also
share them with schools and daycare so kids can experience nature. Close to wa-
ter, too. But here there’s little water really, just some ditches, but it's quite dry at the
moment. They're basically empty now.” (ID lo-m-D-2)

4.3 How residents engage with therapeutic blue spaces

This section explores in-depth how individuals engage with therapeutic blue spaces,
examining how physical, social, symbolic, activity, and experienced therapeutic quali-
ties interact at the individual level (see 3.4 and Figure 4-2). Blue spaces - including
urban parks with ponds, academic blue-green spaces, canals, wadis, and recreational
lakes — serve diverse purposes for residents, ranging from intentional restorative visits
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to incidental encounters. Individuals engage with these spaces in varied ways, reflect-
ing differences in their goals, social context, and the qualities they value. Some priori-
tise solitary reflection or mental restoration, others seek social interaction and physical
activity, while some endorse multiple therapeutic values simultaneously. Understand-
ing these user types, their patterns of engagement, and the resulting experiences pro-
vides insight into how blue spaces support mental, physical, and social health across
disadvantaged individuals.

4.3.1 Nature-restoration seekers

Nature-restoration seekers visit their favourite blue spaces intentionally, often alone
(or with family), for light physical activity and relaxation. They strongly value the phys-
ical and multisensory qualities of the space (scenery, sounds, smells, shade, calm-
ness) and experience mental and physical restoration. Peaceful solitude is central,
whereas symbolic meaning and social interaction is low or absent. Family users share
restorative experiences, while solitary users focus on personal reflection.

For example, a 76-year-old Dutch, retired male, living along, and having lived in the dis-
advantaged neighbourhood for 37 years, particularly values the enjoyable scenery for
relaxation and strongly considers his favourite blue space as an intentional meeting
point as well as for appreciating peaceful solitude. He experiences notable mental,
social, and physical well-being benefits, particularly feeling restored, relaxed, and more
vital (ID So-m-p-12). A 33-year-old Dutch male, having lived with a partner and children
in the disadvantaged neighbourhood for three years and unable to work due to long-
standing health problems, appreciates the shade, cooling, and the natural “chaos of
self-restoring nature” in his favourite urban blue-green park (Abraham Ledeboerpark),
which supports peaceful solitude and personal reflection. He experiences moderate
mental and physical well-being benefits, including clearing thoughts, feeling restored,
and increased vitality (ID Sy-mp-16).

Similarly, a 59-year-old Dutch female, having lived alone in the disadvantaged neigh-
bourhood for one year, highly values the enjoyable scenery of an urban blue-green park.
For her, the space provides opportunities to interact with strangers but is also used for
peaceful solitude. It supports personal reflection and has healing power, strongly im-
proving her mental (feeling restored and relaxed, forgetting worries) and physical well-
being (increased vitality, relaxed body), with little effect on social well-being (ID Sy-ro-
20).

A 44-year-old Dutch female, unemployed, living with a partner and children, and having
resided in the disadvantaged neighbourhood for 26 years, visits Kristalbad with her
family. She strongly values the physical space, its multisensory qualities and the calm
atmosphere, which together support both peaceful solitude and an inclusive
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environment. She mainly experiences mental well-being benefits (feeling calmer, re-
stored, and relaxed) and physical well-being (relaxed body) (ID Sy.r5-13).

4.3.2 Reflective users

Reflective users intentionally engage with their favourite blue spaces, often alone, pri-
marily for solitary reflection and highly idiosyncratic symbolic associations, ranging
from meaningful memories to personal healing. They show moderate to high appreci-
ation of physical and multisensory qualities. These users experience strong mental
well-being benefits, such as feeling calmer, feeling restored, and clearing their
thoughts, while social benefits remain limited. Nevertheless, the spaces are consist-
ently perceived as inclusive environments.

For example, an 81-year-old Dutch, retired male who has lived in the disadvantaged
neighbourhood for 26 years uses an urban blue-green park in peaceful solitude primar-
ily as a place of memory and personal reflection. He values the enjoyable scenery and
clean environment, and the presence of a pond and a war memorial gives the space
strong symbolic meaning. Having scattered his wife's ashes in the pond, he describes
it as a meaningful place for remembrance. The experience strongly supports his men-
tal well-being by fostering calmness, restoration, and mental clarity, and also contrib-
utes to physical well-being through increased vitality. In contrast, social well-being ben-
efits are minimal. Although the space is perceived as inclusive, it does not make him
feel part of something (ID So-m-0-15).

An unemployed Dutch male aged 24, who has lived with flatmate(s) in the disadvan-
taged neighbourhood for two years, highly appreciates his favourite urban blue-green
park for its multisensory qualities, including scenery, sounds, and smells. Although lo-
cated adjacent to a busy urban street, the park is experienced as calm and quiet,
providing a setting for thinking and relaxation. The space is strongly perceived as in-
clusive and supportive of peaceful solitude. Symbolic meaning is primarily linked to
personal reflection and healing power, while spiritual meaning, memorable experi-
ences, and feeling part of something larger are explicitly rejected. His experiences in-
clude strong mental well-being benefits — particularly feeling calmer, forgetting wor-
ries, and clearing thoughts — as well as physical well-being benefits through bodily re-
laxation (ID Sy-mp-21).

A resident with a migration background, living alone in the disadvantaged neighbour-
hood, who participated in the arts-based workshop illustrated how they engage with
an urban blue-green park, Abraham Ledeboerpark. In their drawing, they highlighted
valued physical qualities such as trees, benches, bird sounds, and a pond, depicting
the combination of green and blue elements through a drawn water body with a bridge
and stickers representing trees, a bench, and a singing bird. The drawing placed strong
emphasis on relaxation and peaceful solitude, marked by two meditation stickers that
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he highlighted through circle. At the same time, they noted more active uses of the
park, such as dog walking, illustrated with a dog sticker. The resident explained that
they visit the park two to three times a week to clear their head, describing it as the
only place where they experiences this kind of rest. In their drawing, this was visualised
through a sticker showing a head symbol with a lightbulb, representing mental clarity
and relaxation. While primarily used for solitude, they also value the park for incidental
encounters with old friends and colleagues, and described visiting the park as a regular
weekend activity, reinforced by hearing from neighbours who also use the space. They
added that experiencing the changing seasons and the different colours of the land-
scape is an important part of their engagement with the park, even though this aspect
was not explicitly represented in the drawing (Figure 4-8).

Figure 4-8: Drawing of an urban blue-green park [Abraham Ledeboer Park] produced
during the arts-based workshop by a participant with a migration background. They
illustrated physical qualities (trees, water, benches, bird sounds), peaceful solitude and
relaxation, while also describing incidental social encounters and the importance of
experiencing seasonal changes.

4.3.3 Social and active engagers

Social and active engagers intentionally visit blue spaces with friends or family for ac-
tive social engagement, often including moderate- to high-intensity physical activity.
They value multisensory qualities and inclusive environments, balancing moments of
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peaceful solitude with social interaction. These users experience moderate to strong
mental, social, and physical well-being benefits, and the spaces may also support spir-
itual or memorable experiences, though symbolic meaning varies.

For example, a 32-year-old male with a migration background, living with a partner in
the disadvantaged neighbourhood since three years, uses a recreational lake for water-
based physical activity and social interaction with friends. He strongly appreciates the
place’s scenery, pleasant smells and sounds, and attaches spiritual or ritual meaning
to it. He experiences moderate improvements in mental well-being (forgetting worries,
clearing thoughts), social well-being (community connection), and physical well-being
(increased vitality, improved sleep), though he reports less effect on calmness, relaxa-
tion, and peaceful solitude (ID Sy-m-ws-2).

A 68-year-old Dutch female, long-term resident of the disadvantaged neighbourhood,
living alone, visits a recreational lake with her children for conviviality and relaxation.
She enjoys the scenery and sounds, and finds the environment inclusive, offering both
peaceful solitude and spontaneous social encounters with strangers, even though
sometimes feeling bothered by other people. The space has little symbolic meaning
for her, though she moderately values personal reflection and healing. She experiences
moderate mental well-being benefits and strong social (feeling less lonely, community
connection) and physical (increased vitality, relaxed body, improved sleep) benefits,
functioning as a socially vibrant family leisure environment (ID So.r.p-14).

A 30-year-old Dutch male, having lived with his partner for three years in the disadvan-
taged neighbourhood, visits an urban blue-green park with family for light to moderate-
high activity, valuing its proximity, maintenance, and greenery. He strongly appreciates
the physical qualities, especially multisensory stimuli such as sounds, smells, and
cooling, and enjoys peaceful solitude while also feeling surrounded by others and us-
ing it as an intentional meeting point. He gains moderate mental, social (feeling less
lonely), and physical well-being benefits, though the space carries no symbolic mean-
ing for him (ID Sy-mp-4).

A 29-year-old female student with a migration background, living alone in the disad-
vantaged neighbourhood since 1.5 years, visits a peri-urban blue-green landscape in-
tentionally with family for relaxation and moderate-high physical activity. She values
shade, cooling, and environmental quality more than scenery, sounds, or smells. The
space affords memorable experiences with slight mental and physical well-being im-
provements, but she does not perceive it as a social meeting point and experiences
little social benefit (ID Sy.r-mg-6).
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4.3.4 Multiple-pursuit users

Multiple-pursuit users engage with blue spaces intentionally, either alone or with fam-
ily, and attach a wide range of therapeutic values — from peaceful solitude and personal
reflection to social interaction, creating memorable experiences, and viewing the
space as identity-forming — to their favourite blue spaces. They strongly agree on the
physical, symbolic, and social qualities of the environment and experience substantial
improvements across mental, social, and physical well-being dimensions.

For example, a 38-year-old male with a migration background, having recently moved
to the disadvantaged neighbourhood, visits an urban blue-green park mostly alone, for
light physical activity, rest, and social engagement. He strongly agrees to the physical,
social, symbolic, and experienced qualities of the space, and describes the effect on
his well-being as “major!” (ID Sy-m-vg-24).

A 69-year-old male with a migration background, living alone, and having resided in the
disadvantaged neighbourhood for eight years, visits an urban blue-green park inten-
tionally for light physical activity and relaxation. He seeks tranquillity and restoration
in what he describes as a “beautiful park with lots of green and blue. An oasis of tran-
quillity. Enjoy silence, the natural sounds, and great views.” He highly appreciates the
physical, social, and symbolic qualities of the space, and experiences moderate im-
provements across mental, social, and physical well-being, with particularly strong ef-
fects on feeling restored and relaxed (ID So-m-wms-18).

A 51-year-old Dutch female, unemployed and living with her partner and children in the
disadvantaged neighbourhood since 20 years, visits an academic blue-green space
with her family intentionally for light to moderate-high physical activity. She considers
it a “fine walking area, very important for a good quality of life”. She rates the physical
(except litter-free), social (from peaceful solitude to intentional meeting point), sym-
bolic (personal reflection, healing power, identity-creating), and experienced dimen-
sions very high. The space provides strong mental and physical well-being improve-
ments and moderate social well-being benefits (ID Sv.rp-17).

4.3.5 Incidental recreationists

Incidental recreationists engage with blue spaces mainly in passing, routine, or casual
activities, sometimes with friends or family. They show selective agreement with phys-
ical qualities, while social and symbolic meanings are generally low. Well-being effects
are limited to moderate. Moments of peaceful solitude, personal reflection, or feeling
surrounded by others may occur but are incidental rather than planned.

For example, a 71-year-old Dutch male, living with a partner and having spent most of
his life in the disadvantaged neighbourhood, passes alone by a wadi while engaging in
light physical activity or relaxation. He moderately agrees that the space has physical,
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social, and symbolic qualities. While he does not use the wadi for intentional or spon-
taneous social interactions, he values it for peaceful solitude, personal reflection, and
moments of feeling connected or part of something larger, contributing to a sense of
identity. In passing, he experiences mental well-being benefits such as feeling calmer,
restored, and energised (ID So-m-p-8).

A 50-year-old retired Dutch male, long-term resident, visits a peri-urban blue-green land-
scape as part of routine movement. He strongly agrees that the space offers a highly
enjoyable scenery — “a quiet combination of lots of greenery, not very busy, and clean”—
and moderately agrees on shade and cooling, but disagrees on social and symbolic
qualities. He experiences selective, moderate mental (feeling calmer, forgetting wor-
ries, clearing thoughts) and physical (increased vitality, relaxed body) well-being bene-
fits (ID Sy-m0-9).

A 34-year-old female with a migration background who recently moved to the disad-
vantaged neighbourhood primarily passes through an urban blue-green park with
friends. She shows minimal agreement with any physical, social, symbolic, experi-
enced space qualities, and her engagement is situational rather than intentional (ID Sy.
F-mB-23).

A 20-year-old male student with a migration background engages in light activity with
friends while passing through an academic blue-green space. His agreement varies
across dimensions, with moderate appreciation of scenery (“It is a big beautiful lake
with grass around and animals go there occasionally”) and feeling surrounded by others,
and strong belief in the healing power of the space, making him feel calmer after pass-
ing through (ID Svy-.m-me-11). Another resident occasionally stops by an academic blue-
green space on their way home to sit and unwind, associating it with peace. They mod-
erately agree that the scenery and sounds are pleasant and view the environment as
inclusive. The blue space supports personal reflection and has healing qualities, con-
tributing primarily to mental well-being by fostering calmness and clearing thoughts
(ID S-25).

A resident who participated in the arts-based workshop illustrated how they engage
with an urban canal. Despite having lived in the disadvantaged neighbourhood for sev-
eral years, they had only recently discovered the canal by chance. In their drawing, the
resident visualised how the space affords multiple activities, including cycling, dog
walking, running, and reading. They highlighted the canal’'s multisensory physical qual-
ities, such as green trees, colourful flowers, and fragrant lavender, and expressed feel-
ing happy and relaxed while visiting, using written notes and multiple happy-face stick-
ers. Using a bin sticker, they emphasised the importance of keeping the space clean
and well maintained, and they expressed a wish for additional seating to enhance its
potential as a social space. Although they had only visited the canal once at the time
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of the workshop, their engagement reveals strong immediate well-being effects and
an awareness of multiple possible uses. They added that experiencing the changing
seasons and the different colours of the landscape is an important part of their en-
gagement with the canal, even though this aspect was not explicitly represented in the
drawing. (Figure 4-9).

Figure 4-9: Drawing of an urban canal produced during the arts-based workshop by a
participant with a migration background, using stickers, drawings, and words. The
drawing illustrates its multisensory physical qualities (trees, colourful and fragrant
flowers, water), multiple potential activities, and feelings of happiness, as well as the
importance of cleanliness and the desire for seating to support social use.

The analysis reveals the varied ways in which residents of the disadvantaged neigh-
bourhood engage with their favourite blue spaces, from solitary nature-restoration
seekers and reflective users to socially active and multi-pursuit users, as well as inci-
dental recreationists. While motivations, social engagement, and attached symbolic
value vary, most users derive at least some well-being benefits from blue spaces, with
mental well-being improvements being most consistent. Recognising these differ-
ences in uses can guide the design and management of urban blue spaces, ensuring
they accommodate diverse needs — whether for peaceful solitude, social connection,
physical activity, or multifunctional use — thereby maximising the restorative and inclu-
sive potential of these environments for disadvantaged population groups.
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5 Discussion

The Healthy Inclusive Blue-Green Space Framework (HIBGS) (Figure 5-1) provides a
framework to better understand how blue spaces as a physical space with particular
design and multisensory characteristics can be experienced as therapeutic through
different forms of interaction and meaning-making. Situating these experiences within
established therapeutic landscape frameworks, including Volker and Kistemann’s
(2011) four dimensions of appropriation and Foellmer et al.'s (2021) Healthy Academic
Greenspace Framework, allows us to position our findings within a broader body of
research across diverse geographical contexts and population groups, while for the
first time highlighting the therapeutic experiences of disadvantaged populations in
blue spaces.

The dimensions of appropriation are best understood as fluid and interconnected ra-
ther than separate. They overlap and interact dynamically, combining symbolic and ex-
periential meanings with physical engagement and social interaction in ways that col-
lectively support health and well-being. This interconnectedness also suggests multi-
ple potential entry points for health-promoting interventions (Foellmer et al., 2021;
Volker & Kistemann, 2015).

Figure 5-1: Healthy Inclusive Blue-Green Space Framework. Based on Janeka et al.'s
(2025) Inclusive Climate and Health Resilience Framework for Urban Spaces.

Vulnerable Population Groups

Environmental Demographic Socio-economic
o
M mm - Densely built-up “'\\0{(3\ - Gender {f} 3 - Low-income
t::::r|||§| - Noise m’ﬁ - Age $ - Ethnic minorities

- Limited mobility

ani_ronmental Health and Well-being
- Distribution ] @
- sensitive to Climate Events adverse effecton | - Physical
- Recognition . Social gB
- Procedure J AN bot |E
~ &- rrrrrrrrrrrrrrrrrrrrrrrrr
reduce == A PR
Flood Heat Mitigation
(e.g. heat,
- ) flooding)
Accessibility ) X
. mitigate Air pollution engage with .
Quality Restoration

Maintenance (litter,
odour, mosquitoes)

Safety

WISER - 101094546

N

Blue-Green Spaces

(e.g. urban park with lake, academic blue-green space, urban canal, wadi,
peri-urban blue-green landscape)

A

Experienced Nature-restoration seekers

(e.g. calmness,
stress relief)

Instoration
(e.g. physical
! activity, nature
connectedness)

-
=3 space Reflective users .
RN 0 ] . Inclusion
Physical Symbolic Social and active engagers (e.g. inclusive
space Spdce Multiple-pursuit users environment,
o H B
- B Incidental recreationists ' peaceful solitude)
\eJ ;
N
Activity Social

space space

Page 68 of 129

D4.2 - The role of urban blue spaces in promoting perceived well-being and self-re-

ported health.



Urban blue spaces were valued as physical spaces with scenic and multisensory qual-
ities, particularly the combination of water with trees and grass, opportunities for
shade and cooling, pleasant sounds and smells, and tranquillity, even in busy urban
settings. While participants generally agreed that blue spaces enhance environmental
quality, perceptions of cleanliness and maintenance were more mixed.

Use of blue spaces was typically intentional and shaped by proximity, ease of access,
and embeddedness in daily routines. Activities were dominated by light physical activ-
ity and relaxation, while social interaction, more intense exercise, and water-based or
seasonal activities occurred for some users and in specific settings. Visits were most
often undertaken alone, with fewer involving family or friends.

Socially, blue spaces were primarily experienced as places for peaceful solitude within
a shared social environment, allowing people to feel surrounded by others without re-
quiring interaction. Many perceived these spaces as inclusive. Their role as intentional
meeting places was less consistent, but they sometimes facilitated spontaneous en-
counters with known people or with strangers. Feelings of disturbance from others
were limited to busier recreational areas.

Symbolically, blue spaces supported personal reflection, healing, and memorable ex-
periences, but were less often associated with spiritual meaning or collective identity.
Symbolic attachments were highly individual, shaped by personal histories, memories,
and degrees of community engagement.

Experientially, mental well-being benefits were most commonly and strongly reported,
particularly feeling restored, relaxed, and calmer, but also able to clear one’s thoughts
and forgetting worries. Physical benefits such as bodily relaxation and increased vital-
ity were also widely reported, while social well-being effects were more variable.

Distinct user types emerged, including nature-restoration seekers, reflective users, so-
cial and active engagers, multiple-pursuit users, and incidental recreationists, each de-
riving different combinations of mental, physical, social, and symbolic benefits. Overall,
these findings underline the importance of designing and managing urban blue spaces
to accommodate diverse forms of engagement, from solitude and reflection to social
interaction and multifunctional use, particularly in disadvantaged neighbourhoods
(Figure 5-1).
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5.1 The therapeutic value of blue spaces for disadvantaged populations

5.1.1 Physical space: Improved environmental quality, scenery, multisen-
sory richness, and maintenance

Scenery and environmental quality

Participants’ identification of favourite urban blue spaces as highly scenic environ-
ments, particularly those combining water with trees and grass, aligns with a growing
but still limited body of research on how environmental quality and particular visual
elements shape user preferences in urban blue-green spaces (UBGS). Scenery plays a
central role in preference formation (Bell et al., 2023; Luo et al., 2023), with visual qual-
ities linked to tranquillity, emotional connection, spirituality, gratitude, and a sense of
belonging (Bell et al., 2023; Coleman & Kearns, 2015; Finlay et al., 2015; Jellard & Bell,
2021). Quantitative work indicates that multiple dimensions of landscape perception
contribute to overall scenic appraisal. For instance, complexity, biophilia — reflected in
biodiverse plant and animal life and the variety of water feature forms — increase pref-
erences by promoting engagement and restoration, while attachment and mystery can
foster emotional bonds and opportunities for exploration (Lu et al., 2025). Similarly,
Luo et al. (2023) show that both physical qualities (e.g. safety, water condition, man-
made elements) and aesthetic attributes (e.g. harmony, mystery, and visual spacious-
ness and diversity) affect UBGS preference, with moderate levels of complexity and
openness being most favourable. Harmony, related to landscape coherence, reflects
how easily the landscape can be read and understood, emerging from the arrangement
of elements rather than any single feature (Tveit et al., 2006). Mystery signals the po-
tential to discover more within a space, fostering excitement, curiosity and exploration
(Kaplan & Kaplan, 1989). Visual spaciousness and diversity, representing perceptions
of scale and spatial variety, contribute to scenic richness when complexity is balanced
(Kaplan & Kaplan, 1989; Luo et al., 2023; Tveit et al., 2006).

Participants valued urban blue-green spaces for their pleasant scenery, emerging from
a combination of water and greenery. These preferences align with research showing
that the aesthetic appeal of UBGS depends not only on the waterbody itself, where
good water quality and natural form enhance restorative potential (Grace et al., 2023;
Luo et al., 2023; Luo et al., 2021), but also on the surrounding environment (Grace et
al., 2023). A natural appearance, balanced and coherent integration of natural and built
elements, diverse vegetation (flowers, bushes, and mature trees), wildlife, good
maintenance, as well as careful coordination of colours and forms increase scenic
beauty and recreational appeal (Grace et al., 2023; Luo et al., 2025; Luo et al., 2021;
Vaeztavakoli et al., 2018; Wang et al., 2023).

Daily and seasonal changes in colour, light, and reflections (both in the waterbody and

its surroundings), as valued by the urban canal user, further enrich experience, eliciting
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fascination, perspective, and emotional uplift (Bell et al., 2023; Lengen, 2015; Pitt,
2018). The perception of colours (including varying hues, intensities, brightness and
contrasts), shapes, and textures — processed unconsciously and through cultural
frameworks of meaning — supports attention, emotion, cognition, and the relational
self, referring to how individuals experience themselves in connection with their envi-
ronment and social context. These dynamic experiences contribute to healing, well-
being, and place identity (Bell et al., 2023; Lengen, 2015).

Wildlife

Participants highlighted the presence of wildlife, including observing birds or other an-
imals and volunteering at care farms. Wildlife not only contributed to restorative expe-
riences but also to intergenerational activities and environmental education. Examples
included small garden ponds where children could observe frogs and tadpoles, as well
as public spaces with educational facilities, such as an apiary and a designated bee
route showcasing honeybee and wild bee habitats. These findings support emerging
perspectives that conceptualise therapeutic landscapes as multispecies spaces, in
which non-human life actively facilitates therapeutic human-nature interactions and
functions as a co-participant rather than merely a constituting element (Gorman,
2017b).

Interactions with wildlife on land or in water, such as observing or feeding animals, can
foster connection to nature (Smith et al., 2022) and improve mental well-being through
restoration, calmness (Bell et al., 2018; George et al., 2024, Grace et al., 2024, Li & Trivic,
2024), joy, and excitement (Bell et al., 2017, 2023; Cheesbrough et al., 2019; Finlay et
al., 2015). Observing wildlife can also improve physical well-being by reducing physio-
logical stress (Wells, 2005). Spaces with visible wildlife and good facilities are more
likely to attract visitors, particularly older adults (Garrett, White, et al., 2019).

Multisensory richness

Participants described their favourite UBGS as multisensory environments character-
ised by pleasant sounds and smells, tranquillity despite urban surroundings, and as
providing opportunities for shade, cooling, and thermal comfort. These findings align
with a limited but growing body of research recognising that experiences of UBGS are
mediated through multiple senses, shaping emotional, cognitive, and embodied re-
sponses (Bell et al., 2023; Choe et al., 2020; Lu et al., 2025; Vélker & Kistemann, 2011).
While therapeutic landscape research has traditionally privileged visual qualities, re-
cent work calls for a shift towards understanding UBGS as “therapeutic sensescapes”,
emphasising the combined roles of auditory, olfactory, tactile, gustatory, and atmos-
pheric stimuli (Bell et al., 2023).
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Sound plays a decisive role in shaping the therapeutic potential of UBGS. Unwanted
noises — particularly traffic and sounds associated with congestion or antisocial activ-
ity — can disrupt the restorative potential of UBGS (Volker & Kistemann, 2013). By con-
trast, quietness, often resulting from distance from traffic, is highly valued Smith et al.,
2022) and offers respite from noisy urban environments by enabling experiences of
tranquillity and peace (Bell et al., 2023). Natural sounds from rustling leaves, birdsong,
and water further reduce or distract from unwanted noise by masking residual noise
(Deng et al., 2023; Hao et al., 2016) and mitigating the adverse effects of urban stress-
ors (Foellmer, 2025), which is particularly important in disadvantaged neighbourhoods
exposed to high traffic noise. Nature sounds also actively create calming or energising
soundscapes, thereby enhancing restoration, emotional comfort, and a sense of be-
longing in urban public spaces (Abdelmoula et al., 2024; Bell et al., 2023; Lu et al.,
2025). Water — from lapping waves and babbling streams to raindrops, fountains, and
crashing waterfalls — elicits calming or invigorating responses, while animal sounds,
most notably birdsong, reinforce peace, joy, and restorative experiences in urban land-
scapes (Bell et al., 2023).

Smell similarly shapes therapeutic experiences, influencing environmental perception,
place attachment, health, and well-being (Foellmer, 2025; Gorman, 2017a; Henshaw,
2013; Lu et al,, 2025). Smellscapes can foster embodied engagement, sometimes
evoking memories, nostalgia, and familiarity, while at other times provoking discomfort
(Gorman, 2017a). Urban pollution odours, particularly when paired with traffic noise,
can cause annoyance and negatively affect well-being (Foellmer & Tyler, 2025). UBGS
can offer respite from pollution odours, such as exhaust or sewage, and provide fresh,
moving air (Bell et al., 2023), which is especially valuable in disadvantaged neighbour-
hoods with high traffic and pollution. UBGS can also expose residents to pleasant
smells, as noted by survey participants, possibly enhancing relaxation, lowering anxi-
ety and stress, and promoting positive emotions (Foellmer, 2025). However, little is
known about which scents are perceived as therapeutic in different built, green or blue
urban settings, why they are valued, and how individual preferences and the broader
multisensory context shape these perceptions (Bell et al., 2023; Foellmer, 2025).

By contrast, unpleasant scents can deter engagement. Go-along interviews revealed
that stagnant water in wadis sometimes produced strong odours that discouraged res-
idents from visiting, echoing prior research showing that not all UBGS smells are wel-
comed. For instance, urban canal water, rarely blue, often littered, or odorous, was de-
scribed as lacking freshness, particularly deterring younger or less frequent visitors
(Pitt, 2018). Such negative olfactory experiences can therefore reduce participation
and limit therapeutic potential. Similarly, complex olfactory environments in care farms
- from livestock, plants, and human activity — can enhance therapeutic engagement
for some visitors, yet overwhelm or repel others, illustrating that smells are not
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inherently therapeutic but highly dependent on context and individual perception (Gor-
man, 2017a).

Water features also support tactile and thermal comfort. Survey participants from the
disadvantaged neighbourhood perceived UBGS as important places for shade and
cooling. Yet, to benefit from their cooling effect, they had to visit blue spaces outside
their immediate area, because local wadis were often dry during the hottest periods.
Prior research confirms that water elements and shaded UBGS provide crucial cooling
and thermal comfort, particularly during heatwaves, offering relief from high tempera-
tures and promoting relaxation (Huang et al., 2021; Janeka et al., 2025; Ma et al., 2021).
City-scale studies further show that water coverage and vegetation proportion strongly
influence heat vulnerability and air quality in economically disadvantaged urban areas
(Sabrin et al., 2020). However, the availability of such green and blue features is often
limited in socio-economically disadvantaged neighbourhoods, exacerbating inequities
in thermal comfort and health (Janeka et al., 2025). Disadvantaged residents have
noted that a lack of trees, shade, and local water features restricts their ability to cope
with heat, and expressed a need for more accessible green and blue infrastructure
such as shade structures, parks, pools, splash pads, and drinking fountains (Lanza et
al., 2023).

Participants’ high evaluations of scenery, sounds, smells, cooling, and shade in their
favourite blue spaces underline that it is the interplay of sensory stimuli, rather than
any single sensory modality, that supports restorative and meaningful engagements
with therapeutic UBGS. This is in line with previous UBGS research, showing that resi-
dents benefit from diverse experiences offered, for instance, by urban canals, including
natural features such as fresh air, water, wildlife, seasonal changes, and tranquillity
resulting from the absence of traffic (Smith et al., 2022).

Multisensory stimuli in UBGS offer multiple points of interest for individuals with vary-
ing needs (Grace et al., 2024), supporting meaningful human-nature interactions and
enhancing well-being (Foellmer, 2025; Lengen, 2015; Vaeztavakoli et al., 2018). Im-
portantly, embodied, multisensory nature interactions appear more beneficial than sin-
gle-sense encounters (Foellmer, 2025; Franco et al., 2017; Li & Trivic, 2024). It is still
unclear how and to what degree different sensory modalities influence therapeutic ex-
periences and well-being (Foellmer, 2025). For example, visual, auditory, and tactile
cues have been shown to enhance well-being via landscape perception more than ol-
factory stimuli — potentially due to low-intensity plant scents and reduced humidity in
northern China during autumn and winter (Lu et al., 2025). Further research on how
multisensory stimuli shape perception and well-being through embodied, therapeutic
engagement could help better understand how people actively experience and interact
with therapeutic landscapes, rather than merely describing and evaluating them (Gor-
man, 2017a; Lengen, 2015; Lu et al., 2025).
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Litter and maintenance

Views were mixed on whether favourite blue spaces are free of litter, and a previous
study in the same disadvantaged neighbourhood identified street litter as a significant
and widespread concern that caused annoyance and reduced residents’ well-being
(Foellmer, Janeka, et al.,, 2025). Litter and poor maintenance are recurring issues in
UBGS research (Grace et al., 2023), limiting therapeutic potential and deterring use -
for instance in urban canals (Smith et al., 2022; Vaeztavakoli et al., 2018) and urban
rivers (Lin et al., 2024). Concerns extend both to water bodies — such as litter, pollution,
and water quality (Borger et al., 2021; Grace et al., 2023; Pitt, 2018; Tienhaara et al.,
2021) - and to the surrounding environment, including litter, vegetation management,
and maintenance of facilities, which are sometimes considered more important than
natural scenery (Lin et al., 2024).

Beyond reducing sensory enjoyment of the physical space, litter and insufficient
maintenance carry social meanings, signalling neglect, anti-social behaviour, criminal-
ity, or lack of community care, further diminishing the appeal of UBGS (Pitt, 2018).
These findings underscore that maintenance and cleanliness are central to providing
safe, welcoming, and restorative urban blue-green spaces. Additional constraints, par-
ticularly for disadvantaged populations, include accessibility issues, overcrowding, in-
adequate facilities, and limited shade or toilets in UBGS (Lin et al., 2024).

5.1.2 Activity space: Primarily for relaxation and light physical activity ra-
ther than social or water-based activities

Participants’ engagement with blue spaces was largely intentional and shaped by prox-
imity, ease of access, and embeddedness in daily routines. This is consistent with evi-
dence linking availability of and proximity to blue spaces with higher levels of everyday
physical activity, including walking, exploring, running, talking, and relaxing (Georgiou
et al.,, 2021; Smith et al., 2022; Vaeztavakoli et al., 2018; Zhang et al., 2021).

In this study, residents of the disadvantaged neighbourhood primarily visited blue
spaces outside their residential area due to the absence of local blue spaces. Earlier
work in the same disadvantaged neighbourhood highlighted the importance of a local
green bicycle highway in enabling routine physical activity (Foellmer, Janeka, et al.,
2025). Given the therapeutic values of blue spaces identified here, providing more ac-
cessible blue spaces within the neighbourhood is crucial.

Previous research shows that local linear blue spaces, such as urban canals, are par-
ticularly effective in stimulating everyday movement by offering continuous, attractive
environments for active (walking, running, cycling alongside water) and passive (infor-
mal recreation) uses across ages and genders (Smith et al., 2022; Vaeztavakoli et al.,
2018). Such spaces can support physical activity even during warm periods by
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providing cooler and fresher microclimates than surrounding built environments
(Vaeztavakoli et al., 2018). Their linearity and continuity make them especially compat-
ible with time-constrained daily routines (Mossabir et al., 2021), thus functioning as
important “mobile health assets” (Smith et al., 2022: 14) for disadvantaged popula-
tions.

In the study area, a green bicycle highway connects the disadvantaged neighbourhood
to the urban canal and Kristalbad, yet the canal passes through an industrial zone,
which can make the space feel disconnected and less inviting. Similarly, larger urban
blue-green spaces near Twekkelerveld (e.g. the UT campus) and peri-urban landscapes
are valued for recreation and hiking, but access may be constrained by physical barri-
ers such as busy roads, economic barriers including travel costs and time, and
knowledge barriers, as some residents only discovered the canal after living nearby for
years. These findings demonstrate that the therapeutic potential of blue spaces is
shaped not only by their existence, but also by their local accessibility, continuity, and
integration within everyday mobility networks.

When visiting their favourite blue spaces, residents mainly engaged in light physical
activity and relaxation. A wide consensus exists that physical activity in blue-green en-
vironments offers greater therapeutic value than activity in predominantly built settings
(reference). However, the specific benefits of moving through blue spaces, as distinct
from green spaces, remain less well understood. Emerging work on “therapeutic mo-
bilities” (Gatrell, 2013) highlights how movement itself — through walking, hiking, swim-
ming, cycling, or other activities like farm work or gardening — creates embodied sen-
sory experiences that create pleasure, disrupt rumination, foster calmness, and con-
tribute to well-being (Bell et al., 2023). Such routine, purposeful sensory mobilities can
promote feelings of familiarity and belonging, support states of absorption or flow (Bell
et al., 2023), and contribute to what has been described as “therapeutic taskscapes”
(Dunkley, 2009) or “the therapy of bodily motion” (Pitt, 2014: 84) that sustains both
personal and everyday well-being by “contribut[ing] to the everyday maintenance and
flourishing of both person and place” (Bell et al., 2023: 7).

More intense exercise, social activities, and direct water-based engagement were rel-
atively rare among residents of the disadvantaged neighbourhood and confined to spe-
cific settings or seasons. Only a small number of participants reported tactile interac-
tion with water itself, such as swimming in the recreational lake, or ice skating and
sledging in academic or urban blue-green spaces. While tactile engagement with water
has been shown to strengthen multisensory immersion, reduce stress, and increase
place attachment and human-nature connection (Foley, 2015; Lu et al., 2025), its lim-
ited occurrence in this study suggests that the therapeutic value of blue spaces for
these residents is currently realised more through everyday movement and passive
engagement than through direct physical interaction with water.
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Walking dogs was not reported as an activity in the survey among residents of the
disadvantaged neighbourhood, but it was observed and discussed among arts-based
research participants. Previous research shows that dog ownership increases time
spent in nearby natural environments, particularly when these are accessible within a
short distance of home, suggesting that dogs can motivate routine outdoor activity
with associated health benefits (Zijlema et al., 2019). The availability, quality, and con-
nectivity of green spaces further shape dog walking habits, supporting both human
and non-human well-being, and emphasising the value of well-designed, accessible,
multifunctional green networks (Herlin, 2015). Urban blue spaces, such as canals, can
similarly facilitate dog walking, while even non-dog owners enjoy social interaction
with dogs in these settings (Smith et al., 2022). Despite the links between dog walking,
physical activity, and nature exposure, there is limited research on well-being effects
of dog walking in blue spaces, particularly among disadvantaged populations, or how
dog ownership motivates blue space. Evidence suggests that close human-dog rela-
tionships, e.g. among people with long-term health conditions or experiencing home-
lessness, can enhance well-being through gentle activity, pleasant sensory engage-
ment, social interaction, and the sense of doing something worthwhile, sometimes out-
weighing the physical effort or discomfort involved (Scanlon et al., 2021; Smith et al.,
2017).

5.1.3 Social space: Not primarily a meeting space, but an inclusive environ-
ment supporting solitary reflection and intergenerational engagement

In this study, visits to blue spaces were most often undertaken alone, with fewer in-
volving family or friends, reflecting that these spaces were primarily valued for peace-
ful solitude rather than active social interaction. This aligns with earlier work in the
same disadvantaged neighbourhood, where local green spaces were mainly used for
physical activity and relaxation rather than as social meeting points (Foellmer, Janeka,
et al, 2025).

This contrasts with prior research suggesting that blue spaces can strongly support
social well-being, facilitating high-quality time with friends, family, and neighbours
across age groups, meeting others as key motivator for blue space use, and might be
even more important than green spaces in promoting positive social relations (Volker
& Kistemann, 2015; White et al., 2020). For instance, in Iran, residents described their
local canal as central to social life, facilitating interactions across different social
groups and encouraging engagement with the wider community (Vaeztavakoli et al.,
2018). In coastal towns, residents highlighted that waterscapes support a social at-
mosphere and friendly conversation, family leisure and well-being, and bonding
through shared hobbies and experiences (Bell et al., 2015).
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One reason for the limited social use of blue spaces among residents of the disadvan-
taged neighbourhood may be that they typically need to travel outside their area to
access them. This contrasts with studies where UBGS function as identity-forming
spaces within neighbourhoods (Vaeztavakoli et al., 2018), cities (Volker & Kistemann,
2013,2015) or university campuses (Foellmer et al., 2021). Unlike the centrally located,
compact academic greenspace in Foellmer et al. (2021), which served as an obvious
social hub, the peripheral and extensive UT academic blue-green spaces lack a clear
focal point near lecture halls, making them less suitable as intentional or spontaneous
meeting places among students and residents of the disadvantaged neighbourhood.
Nevertheless, residents reported similar opportunities for interactions with strangers
as with acquaintances, suggesting that even when not primarily used as intentional
meeting places, blue spaces may facilitate (spontaneous) social encounters. This is
consistent with evidence that blue spaces can facilitate spontaneous social encoun-
ters more than green spaces, where visitors tend to focus on friends or prefer solitude
(Volker & Kistemann, 2015). Besides, the lack of benches, for instance along the urban
canal and the wadi, may partly account for the low levels of social activity reported
there.

Even without direct social interaction, blue spaces were highly valued as inclusive en-
vironments, which has important implications for well-being. For individuals who may
experience limited social connections — such as young adults in disadvantaged urban
neighbourhoods (Moore et al., 2023), recently relocated (Grau-Ruiz & Lgvoll, 2025;
Sampson & Gifford, 2010), and older adults (Finlay et al., 2015) — a sense of attach-
ment to favourite spaces, particularly blue spaces, can buffer against loneliness and
enhance mental health and well-being (White et al., 2020). Observing or casually inter-
acting with others, including strangers, can foster feelings of inclusion, promote par-
ticipation and engagement, while also providing restorative effects (Finlay et al., 2015;
Mossabir et al., 2021; Volker & Kistemann, 2015). Even though other urban setting may
offer similar opportunities, the social diversity and density of urban blue spaces make
them particularly well-suited to support intra-urban inclusion and community engage-
ment (Volker & Kistemann, 2015).

Some participants did visit blue spaces with for intergenerational activities such as
observing wildlife in garden ponds, water-based activities in recreational lakes, or ice
skating in winter. These activities mirror findings from other studies where multi-gen-
erational social engagement in UBGS supports social connection, environmental edu-
cation, and positive mood, especially among older adults (Finlay et al., 2015; Smith et
al., 2022). Interactions facilitated by these spaces — including observing children, par-
ticipating in gentle activities, or engaging with playgrounds — can enhance older adults’
emotional well-being, foster a sense of belonging, promote independence and positive
emotions (Lin et al., 2025; Smith et al., 2022). Blue spaces can also trigger nostalgic
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memories, allowing older adults to reconnect with their childhood and experience feel-
ings of joy and rejuvenation. Besides, blue spaces can support family well-being by
enabling shared leisure in environments perceived as safe and inclusive across age
and gender groups (Vaeztavakoli et al., 2018).

Seasonal variation may also shape the social role of blue spaces. While places such
as Het Rutbeek appear to function as important social environments during summer,
affordable opportunities for outdoor socialising in winter may be more limited. In
neighbourhoods already characterised by a lack of accessible meeting places
(Foellmer, Janeka, et al., 2025), this points to a potential environmental justice issue,
whereby unequal access to low-cost, year-round social spaces may constrain oppor-
tunities for inclusion, social participation, and well-being among residents of disadvan-
taged neighbourhoods.

Overall, while blue spaces in this neighbourhood did not serve primarily as active meet-
ing points, they functioned as socially inclusive environments that support both soli-
tary reflection and intergenerational engagement, highlighting their broader therapeu-
tic value beyond conventional social interactions.

5.1.4 Symbolic space: Highly idiosyncratic more than creating a shared
identity

Symbolically, blue spaces in this study primarily supported personal reflection, emo-
tional processing, and memorable individual experiences, rather than shared spiritual
meanings or a collective place identity. Participants described blue spaces as settings
that enabled calmness, inner distance from everyday life, and moments of personal
significance, aligning with broader evidence that symbolic landscape meanings can
contribute to psychological recovery, emotional connection and regulation, and well-
being (Si et al., 2024). Such effects are not limited to tourism or healing sites but have
also been documented in everyday environments, including urban rivers (Volker &
Kistemann, 2013, 2015), canals (Smith et al., 2022; Vaeztavakoli et al., 2018), and lakes
(Finlay et al., 2015), where water facilitates contemplation, imagination, inspiration, a
sense of transcendence, feelings of renewal, and spiritual connectedness (Finlay et al.,
2015; Volker & Kistemann, 2015).

In contrast to contexts where blue spaces act as strong identity-creating elements at
neighbourhood (Vaeztavakoli et al., 2018), city (Volker & Kistemann, 2013), or institu-
tional (Foellmer et al., 2021) scales, no such shared symbolic meanings emerged in
this study. Previous research shows that canals in Isfahan, Iran, function as powerful
symbols of cultural heritage, spirital value, and local identity, embedding personal, so-
cial, and collective memories, place identity, pride, emotional attachment, and a sense
of belonging that contribute to residents’ well-being (Vaeztavakoli et al., 2018). Simi-
larly, studies of the Glasgow Canal highlight how its industrial history and heritage
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underpin a sense of identity and belonging among local communities (Smith et al.,
2022). The Rhine, in turn, has been described as a personified and culturally embedded
river shaping regional identity, mentality, emotional attachment, and civic pride in Ger-
man cities (Volker & Kistemann, 2013), while academic greenspaces can become sym-
bolic cores of institutional life through rituals and identity-creating events (Foellmer et
al.,, 2021). In Enschede, by contrast, symbolic attachments to blue spaces appeared
more fragmented and individual, reflecting the absence of a main blue space around
which a shared place identity could form. While Enschede promotes itself as a “green
city”, known for its rich natural surroundings and prominent parks (Gemeente En-
schede, 2025), blue spaces appear less central to local identity formation than in other
Dutch cities with historically embedded canal systems that still shape the urban char-
acter.

Among residents of the disadvantaged neighbourhood, symbolic values of blue
spaces were most strongly expressed through personal reflection and healing rather
than shared identity. This supports existing literature suggesting that certain symbolic
qualities of water are remarkably consistent across contexts (see Section 5.2). Water
is widely experienced as calming yet stimulating, continuous yet ever-changing, sym-
bolising strength and weakness, and as a metaphor for life, transition, and renewal.
These qualities facilitate emotional processing, self-development, relief from everyday
demands, and psychological restoration (Lengen, 2015; Pitt, 2018; Volker & Kistemann,
2015). The movement of water has been shown to engage the senses and thoughts,
supporting both reflective and restorative experiences (Vélker & Kistemann, 2015).

At the same time, these symbolic meanings were highly individual, shaped by personal
histories, memories, and degrees of engagement with place. As previous studies show,
encounters with water can invite deep reflection and mentalising processes through
which people reconnect with feelings, desires, and a sense of being-in-place (Lengen,
2015). Taken together, this suggests that the therapeutic value of symbolic blue
spaces for residents of the disadvantaged neighbourhood lies less in fostering shared
identity and more in supporting deeply personal processes of reflection, meaning-mak-
ing, and well-being.

5.1.5 Experienced space: Strong restorative and calming effects alongside
physical and, to a lesser extent, social well-being

Experiences of blue spaces highlight that their health-promoting potential lies not in a
single feature, but in the interplay between the physical setting, activities undertaken
there, and the emotional responses they evoke (Foley, 2017; Pitt, 2018). Conceptually,
this experienced space can be understood as a cross-cutting dimension in which well-
being benefits arise through the coincidence of four interconnected modes of experi-
ence: embodied sensory engagement with water and its surroundings (physical
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space); movement and physical activity in, on, or near water (activity space); inter-sub-
jective experiences through being and interacting with others (social space); and wa-
ter's symbolic meanings linked to identity, memory, and culture (symbolic space) (Fo-
ley & Kistemann, 2015; Pitt, 2018). Through these combined pathways, UBGS can sup-
port health and well-being by mitigating stressors (e.g. cooling effects and relief from
urban pressures), instoration (e.g. physical activity and nature connectedness), and
restorative experiences (e.g. reduced stress and attentional fatigue) (Janeka et al.,
2025; Zhang et al., 2021).

In this study, mental well-being benefits were most prominent, with residents feeling
restored, calmer, and relief from everyday worries and psychosocial stressors after vis-
iting their favourite blue spaces. These effects align with evidence that the (multi)sen-
sory and symbolic qualities of UBGS strongly support relaxation (Mossabir et al.,
2021), as described in Attention Restoration Theory (Kaplan & Kaplan, 1989). Water-
scapes foster a sense of ‘being away’ from everyday demands, while their movement,
rhythm, reflection, and visual openness elicit soft fascination, allowing directed atten-
tion to recover without effort. The perceived extent of water environments, through
spaciousness, continuity, and visual depth, supports mental immersion, and their com-
patibility with low-effort activities such as walking, sitting, or observing aligns with vis-
itors’ restorative intentions. Together, these qualities support emotional regulation,
mental clarity, and calm (Kaplan & Kaplan, 1989; Lengen, 2015; Mossabir et al., 2021;
Volker & Kistemann, 2015).

UBGS can help re-activate emotional engagement with self, place, and others, support-
ing processes of recovery by gently “set[ting] something in motion within us - ideas
and emotions” without overwhelming demands (Lengen, 2015: 176). At the same time,
the predictable rhythms of water foster feelings of stability and security, creating a
paradoxical experience of change and constancy that supports relaxation and psycho-
logical balance (Lengen, 2015). For instance, in urban canal settings, spaciousness, a
relaxing atmosphere, and opportunities for mental withdrawal from economic and so-
cial pressures contribute to feelings of rejuvenation, thoughtfulness, and inner relief
(Vaeztavakoli et al., 2018).

Physical well-being benefits were also commonly noted, particularly bodily relaxation
and increased vitality. Consistent with previous studies, blue spaces appeared espe-
cially supportive of meaningful, low-intensity activities, also enabling older adults and
people with limited mobility to remain active (Finlay et al., 2015; Mossabir et al., 2021).
Social well-being effects, such as feeling less lonely and more connected to the local
community, by contrast, were experienced highly variably, depending on the activity
and the social affordances the blue space provided for each individual. Still, UBGS play
an important role as an inclusive environments, where shared presence, observation
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of others, and informal co-existence within a socially diverse setting could still foster
feelings of inclusion and connection (Mossabir et al., 2021).

Although residents in this study generally experienced strong therapeutic benefits from
blue spaces, these positive effects were not always fully realised. In particular, wadis
with stagnant water were sometimes avoided due to unpleasant odours or concerns
about mosquito breeding, and safety hazards — such as deep wadis without steps or
railings — were noted by go-along participants. Similarly, canals can become mosquito
breeding grounds, creating both a minor health risk and a nuisance, and emit unpleas-
ant odours, reducing enjoyment of the space (Pitt, 2018; Vaeztavakoli et al., 2018).

These concerns align with broader evidence critically reflecting on potential health-
limiting aspects of blue spaces (Pitt, 2018). Safety concerns — including from other
users, insufficient lighting, fear of crime, or the risk of falls on narrow paths close to
water — can diminish restorative experiences and limit access, particularly for older
adults, children, those with limited mobility, or those who cannot swim (Finlay et al.,
2015; George et al., 2024, Pitt, 2018; Smith et al., 2022). Crowding and conflicting uses,
especially along narrow paths, can further disrupt restoration. Environmental qualities
such as noise, poor maintenance, and littering (see 5.1.1) can also undermine the well-
being potential of UGBS (Pitt, 2018; Volker & Kistemann, 2013). Accessibility issues —
for example, insufficient benches, shade, accessible pathways, toilets, water foun-
tains, or traffic barriers — can exclude some users from therapeutic UBGS, for example
older adults or low-income residents (Finlay et al., 2015; Mossabir et al., 2021; Pitt,
2018; Volker & Kistemann, 2013).

Understanding the well-being effects of blue spaces requires a relational approach that
considers how different population groups and individuals interact, or choose not to
interact, with diverse UBGS, including their less therapeutic and salutogenic qualities
(Pitt, 2018). This perspective also highlights the need to attend to social diversity and
inequality, recognising that access to and benefits from blue spaces are unevenly dis-
tributed (see 5.2.5) and may change over time (Bell et al., 2023). Despite these con-
straints, the literature and our findings indicate that health-enhancing aspects gener-
ally outweigh health-limiting aspects. Urban blue spaces can therefore be considered
therapeutic landscapes when they provide a safe, accessible, affordable, high-quality,
and engaging mix of environmental qualities that support a wide range of users and
activities (Mossabir et al., 2021; Volker & Kistemann, 2013), as suggested in Section
5.3.

5.2 Relational perspectives on well-being in blue spaces

Recent interest in blue spaces builds on relational well-being approaches, which reject
the idea that places are inherently therapeutic and instead conceptualise well-being as
emerging from situated interactions between humans and non-humans, environments,
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sociocultural practices, multisensory stimuli, and material conditions. Changes in the
material and multisensory composition of a setting, the practices and social relations
unfolding within it as well as the embodied capacities, routines, and priorities of indi-
viduals can all alter how a place is experienced over time (Bell, Foley, et al., 2018). This
relational framing is particularly important for understanding blue spaces, whose qual-
ities are inherently mutable and responsive to environmental, social, and temporal
change (Bell, Foley, et al., 2018; Pitt, 2018).

5.2.1 Distinctive well-being contributions of blue spaces compared to green
spaces

Despite growing interest in the health and well-being effects of blue spaces (see Chap-
ter 1), their distinctive contributions to well-being, as compared with green spaces, are
not yet well established empirically or conceptually. While mechanisms commonly as-
sociated with green space — stress reduction, physical activity, social interaction, and
improved environmental quality — are often extended to blue spaces, these associa-
tions do not clarify what water itself contributes beyond the affordances of open or
natural environments more broadly (Pitt, 2018). A study with older adults found that
frequently visiting green spaces was more strongly linked to general health, whereas
blue space visits were more consistently associated with well-being (Garrett, White, et
al., 2019), pointing to differentiated pathways through which blue and green spaces
may support health and well-being, warranting closer attention to underlying mecha-
nisms.

Water's restorative potential has been linked to visual properties such as movement,
reflection, luminescence, and colour (Grace et al., 2023; Luo et al., 2023; Nasar & Lin,
2003; Volker & Kistemann, 2013, 2015). Flowing water, for instance, has been associ-
ated with fascination, contemplation, and temporal perspective, while still water tends
to evoke calmness and tranquillity (Bell et al., 2023; Nasar & Lin, 2003; Sakici, 2014;
Volker & Kistemann, 2015). However, these well-being effects are neither universal nor
unambiguous as expansive water views can elicit a sense of freedom for some, while
generating loss of control or safety for others (Lengen, 2015). Colour, clarity, and per-
ceived water quality further shape experience (Li & Trivic, 2024; Mahmoud et al., 2022;
Okumah et al., 2020).

Beyond visual qualities, auditory and olfactory dimensions also contribute to how wa-
ter is experienced. Research suggests that different sound qualities and sound levels
associated with water — from low-level sounds of stagnant water, to medium level
sounds from flowing streams, to high-level sounds from water fountains — may yield
different preferences and restorative outcomes, depending on context and individual
sensitivity (Jeon et al., 2010; Li & Trivic, 2024; Lu et al., 2025; Nicolosi et al., 2021; Tedja
& Tsaih, 2015; Zhang et al., 2019; Zhang et al., 2021). In contrast, smells of blue spaces
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remain little explored (Lengen, 2015; Vaeztavakoli et al., 2018) and, when mentioned,
are often associated with stagnant or polluted water (Pitt, 2018).

5.2.2 Blue—green interactions and their impact on well-being

While water has distinctive multisensory qualities, experiences of blue space are often
co-produced with surrounding green elements, challenging attempts to isolate the ef-
fects of water from vegetation and broader landscape context. The presence, quality,
and biodiversity of nearby green space enhance aesthetic appreciation and perceived
restorative potential of blue spaces (Cwik et al., 2021; Grace et al., 2023; Luo et al.,
2021; Williams et al., 2019) (see 5.1.1). The combined presence of water and plants,
alongside sensory experiences such as rustling leaves and smells of water has been
described as evoking feelings of being away, comfort, tranquillity, freedom, and belong-
ing (Vaeztavakoli et al., 2018). The presence of water increases preference and per-
ceived restorativeness in both natural and built environments, with built waterscapes
rated as positively as natural green settings without water (White et al., 2010). Im-
portantly, therapeutic potential is not limited to blue or green spaces. Sawungrana's
(2025) study of migrant children in Twekkelerveld shows that the everyday value of
places may be shaped less by their formal classification and more by their capacity to
support activity and social interaction. Predominantly paved playgrounds functioned
as key gathering spaces when they offered opportunities to play and meet peers, while
children were willing to travel further for particularly attractive UBGS with water fea-
tures or sports infrastructure. These findings suggest that the well-being effects of
blue spaces emerge through their interactions with green elements, built features, and
social activities, rather than from water alone.

5.2.3 Beyond blue: fluidity and diversity of water in blue spaces

While blue, clean, and fresh water is seen as well-being enabling (Li & Trivic, 2024),
these qualities are neither intrinsic nor universally present. Water exists in multiple
forms and states — clear, murky, flowing, stagnant, clean, smelly, polluted — each evok-
ing different sensory, emotional, and behavioural responses, with some forms poten-
tially reducing therapeutic potential of blue spaces or even deterring use altogether
(Foley & Kistemann, 2015; Pitt, 2018). As Pitt (2018) argues, categorising environ-
ments as “blue spaces” risks obscuring this diversity, as water is “inherently multiple
with ‘diverse and fluid materiality” (Pitt, 2018: 164, Yates et al., 2017). Conceptualising
these qualities as forms of “wateriness” foregrounds their relational and situational
nature, highlighting that water’s effects on well-being arise through dynamic interac-
tions with light, sound, surrounding materials, and embodied perception rather than
from water per se. Wetness, for example, may be refreshing on a hot summer day, yet
uncomfortable or disabling in other situations (Pitt, 2018), as illustrated by partici-
pants’ accounts of poorly draining streets making everyday mobility difficult. Recog-

nising this diversity — without assuming uniform outcomes across people or blue
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spaces — challenges simplified narratives of universally salutogenic blue spaces. In-
stead, it foregrounds water as relational and context-dependent, capable of both sup-
porting and undermining well-being depending on by whom, how, when, and where it is
encountered (Pitt, 2018).

5.2.4 Temporal and seasonal dynamics in blue spaces

The question of where blue space ends and green space begins becomes particularly
salient in contexts of water scarcity, seasonality, and climate variability. Hybrid UBGS
such as canals, wadis, and seasonal streams illustrate how blue—green spaces can
shift form, function, and meaning as water levels fluctuate, challenging static classifi-
cations. In periods of heat and drought — often when demand for contact with water
is greatest — these spaces may lose their perceived restorative qualities or even be-
come sites of waste accumulation and environmental concern, while still continuing
to function as social or mobility corridors (Mahmoud & Alikhani, 2020; Vaeztavakoli et
al., 2018). Conversely, during periods of flooding, they may pose safety risks while sim-
ultaneously mitigating wider environmental harms. Such dynamics underscore the im-
portance of situating blue space experiences within broader socio-environmental pro-
cesses, including climate change, urbanisation, and water management practices, and
to understand their well-being effects as contingent, contested, and continually nego-
tiated rather than stable or inherently therapeutic.

Weather and seasonal variation not only affect the presence of water in hybrid blue-
green spaces, but also play a crucial yet underexplored role in shaping blue space ex-
periences by altering both sensory conditions and patterns of use (White et al., 2020).
Warm, sunny conditions tend to enhance aesthetic appreciation, encourage longer vis-
its, and promote physical activity, particularly water-related or sedentary activities near
water bodies. In contrast, colder or adverse weather conditions may reduce visitation
and mobility (Grace et al., 2023), although qualitative studies indicate that rain, wind,
or snow can at times deepen feelings of connection to nature (Smith et al., 2022). Sea-
sonal changes also provide distinctive multisensory experiences — from the sounds of
autumn leaves or snow underfoot, to smells from flowering fragrant plants or earthy
autumn smells, to bodily sensations of sun, shade, breeze, or rain (Bell et al., 2023). At
the same time, seasonal hazards such as ice, wet surfaces, or waterlogged ground can
undermine the therapeutic potential of UBGS, particularly for people with reduced mo-
bility, shifting attention from restorative immersion towards risk avoidance (Bell et al.,
2023; Finlay, 2018; Meijering et al., 2017; Paddon, 2020). Seasonal transformations fur-
ther complicate blue space categorisation, as blue spaces may temporarily become
“white spaces” in winter, simultaneously promoting and harming well-being by offering
enjoyment and social interaction while introducing mobile barriers related to safety,
accessibility, and affordability, leading to social isolation, particularly among older and
lower-income adults (Finlay, 2018). These seasonal considerations highlight the well-
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being as emerging through temporally dynamic, situational, and embodied engage-
ments with changing environments, negotiated differently by each individual (Finlay,
2018; Pitt, 2018).

On a smaller temporal scale, blue spaces often support well-being through engage-
ment with temporal rhythms and natural cycles. Observing daily and seasonal changes
— such as sunset on the Twentekanaal, shifting light and colours across day and sea-
sons — can foster a sense of perspective, continuity, and connection to the natural
world (Bell et al., 2023; Lengen, 2015; Volker & Kistemann, 2015). Such encounters
have been associated with feelings of joy, hope, calm, fascination, and existential re-
flection, offering moments of relief from routine, stress, or confinement (Bell et al.,
2023). Experiencing UBGS across daily rhythms and seasons can thus function as sub-
tle but meaningful forms of everyday well-being, reinforcing the idea that therapeutic
effects are not solely tied to activity or aesthetics but also to how blue spaces enable
attunement to time, change, and life processes.

5.2.5 Individuals and population groups engage differently with therapeu-
tic blue-green spaces

Well-being effects of urban blue—green spaces are highly individualised and shaped by
intersecting factors such as age, gender, health status, and life course, as well as per-
sonal experiences, preferences, and sensitivities. Places are rarely inherently therapeu-
tic or risky; rather, their effects emerge through idiosyncratic interactions with sensory
stimuli such as sounds, smells, and visual cues (Bell, 2017; Gorman, 2017a; Pitt, 2018).
Not only are the qualities of these spaces ever-changing, but they are also continuously
experienced, interpreted, and reconstituted by each individual, whose lived experience
is constantly evolving, with sensory and contextual factors actively shaping how they
engage with the space and how it affects their well-being. Past experiences, memories,
and for some even traumatic associations can alter how individuals perceive and en-
gage with these environments, making spaces therapeutic for some individuals or so-
cio-demographic groups and challenging for others (Gorman, 2017a).

People’s engagement with UBGS is shaped not only by individual preferences but also
by their life circumstances and evolving well-being priorities. Over the life course,
changing physical abilities, social roles, and health needs influence how, when, and
why individuals interact with these spaces, highlighting that therapeutic experiences
are dynamic and contingent on both personal and contextual factors (Bell et al., 2017).
UBGS play an important role in supporting older adults’ health and well-being; however,
the ways in which these benefits are realised often shift with changing physical capac-
ities. Older adults may adapt their engagement by relying more on passive experiences,
such as viewing blue spaces, reducing activity intensity, or prioritising nearby and ac-
cessible environments (Finlay et al., 2015; Garrett, White, et al., 2019; Guan et al., 2025;
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Zhang et al., 2022). At the same time, declining mobility or health events, such as
stroke, can alter previously meaningful relationships with therapeutic landscapes,
transforming spaces that once supported well-being into sources of frustration or loss
when individuals are no longer able to interact with them in desired ways (Meijering et
al., 2016).

Children experience unique developmental and psychosocial benefits, including oppor-
tunities for risk-taking and confidence-building, identity formation, family bonding, and
the development of environmental awareness through encounters with wildlife and bi-
odiversity. These experiences support imagination, play, and exploration, contributing
to physical activity, improved, psychological, and family well-being (Ashbullby et al.,
2013; George et al., 2024). Among young adults, particularly females, living near blue
spaces is associated with lower depressive symptoms especially, partly mediated by
improved sleep (Li et al., 2024).

Gender shapes how individuals use, experience, and benefit from blue and green
spaces, though empirical findings remain limited and sometimes inconclusive (Bolte
et al.,, 2019; Bornioli et al., 2024). Gendered norms, roles, and power relations pro-
foundly influence access, activities, safety perceptions, social contexts of use, and ex-
periential qualities of public spaces, often resulting in a poorer restorative and well-
being outcomes for women and gender minorities (Bornioli et al., 2024). Beyond safety
concerns and fear — particularly related to social threats and dense vegetation — bar-
riers also include transport accessibility and mobility constraints, timing and purpose
of visits, quality and maintenance of UBGS and their infrastructure, and broader social
dynamics such as belonging, majority norms, and intersecting socio-demographic
characteristics, all of which can limit meaningful engagement with UBGS (Bornioli et
al., 2024; Bornioli & Gatersleben, 2025).

Individuals with pre-existing physical, cognitive, or psychosocial health conditions may
experience particularly strong restorative benefits from UBGS through water-based ac-
tivities. By modifying bodily sensations, reducing physical constraints, and enabling
participation that may not be possible on land, water-based activities can act as equal-
isers, thereby enhancing physical fitness, self-perception, inclusion, and overall well-
being (Britton et al., 2020; Thompson & Wilkie, 2021).

Overall, the therapeutic potential of a space depends on the interplay between its phys-
ical and sensory qualities, the types of activities supported, and the diverse needs, ca-
pacities, and prior experiences of those who engage with it. Recognising both popula-
tion-level patterns and individual variation is critical for designing inclusive, health-pro-
moting urban blue—green spaces.
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5.3 Recommendations

This section translates the main empirical findings into recommendations for urban
planning, design, and management of blue and blue—green spaces, with a focus on
settings where local provision is limited and health and climate resilience goals are
intertwined. In our study area, blue and blue—green spaces tended to function less as
everyday neighbourhood resources and more as destinations that residents accessed
elsewhere in the city. Although the examples originate from Twekkelerveld, this pattern
is likely relevant to other disadvantaged neighbourhoods in Europe and beyond be-
cause it suggests that benefits depend not only on the presence of blue infrastructure,
but also on everyday accessibility, perceived quality, and the conditions that make
spaces usable in daily life.

Within Twekkelerveld, water elements were often described primarily as functional ac-
cess routes rather than places to walk, linger, or recreate, and residents repeatedly
noted that “there is hardly any water here”, beyond wadis and ditches. This shortage
aligns with earlier neighbourhood survey results (Foellmer et al., 2025), where satis-
faction with blue spaces was the lowest among assessed environmental resources,
and existing water elements were sometimes perceived negatively due to odour and
standing water. At the same time, when residents accessed preferred blue spaces
within or adjacent to their neighbourhood, these were strongly associated with mental
restoration and relaxation and often with physical benefits such as vitality and im-
proved sleep, while social well-being effects (such as feeling less lonely or more con-
nected) were more variable. Together, these patterns suggest that planning for (dis-
advantaged) neighbourhoods should treat blue and blue—green spaces as part of
health- and well-being-promoting and climate-resilient infrastructure, while recognising
that realised benefits depend on availability, design quality, maintenance and safety,
and the extent to which spaces support diverse forms of use and social interaction.

First, the results point to the importance of improving the availability and day-to-day
accessibility of blue—green spaces. In our study, proximity motivated visits, but greater
distance may discourage use. Limited local access to nearby blue—green spaces may
be particularly limiting for people with limited mobility, older adults on low incomes,
and those with fewer transport options (Finlay et al., 2015). In the map-based survey,
nearly all respondents mapped favourite blue spaces outside their residential neigh-
bourhood, in nearby blue—green parks and the university campus, with only one re-
spondent selecting a local wadi. Planning efforts should therefore prioritise locally ac-
cessible blue—green spaces that can be encountered as part of everyday routines, ra-
ther than assuming that benefits can be achieved only through occasional visits to
large destination sites. Furthermore, none of our survey respondents reported having
a view of blue spaces. Providing housing with views of blue space (indirect exposure)
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may also support health benefits; for example, Garrett et al. (2019) report positive as-
sociations with self-reported health.

Second, the findings show that perceived therapeutic value is closely tied to multisen-
sory and microclimatic qualities incorporated in the blue-space design. Respondents
reported particularly strong agreement regarding enjoyable scenery, pleasant sounds
and smells, and thermal comfort through cooling and shading. This suggests that de-
sign specifications should move beyond the presence of water and explicitly address
how blue features shape sensory experiences (including across seasons), comfort,
and perceived environmental quality. Pleasant multisensory stimuli, including visual,
auditory and olfactory cues from green and blue spaces, may be especially important
in disadvantaged neighbourhoods where traffic noise and air pollution can diminish
everyday environmental quality.

Third, maintenance is a precondition for benefit. Residents’ accounts of some blue-
spaces such as wadis as “always smelly” or as breeding grounds for mosquitoes and
flies indicate that poor maintenance can become health-limiting rather than health-
promoting, undermining perceived safety, attractiveness, and willingness to use blue-
spaces. This aligns with broader evidence (Janeka et al., 2025) that disadvantaged
areas are often exposed to compounding environmental stressors such as inadequate
drainage and waste accumulation, with implications for physical and mental well-be-
ing. In practice, this implies that any development of water-sensitive NBS (including
wadis) should be paired with routine maintenance that prevent stagnation, odour, and
waste build-up.

Finally, design should explicitly accommodate different patterns of use and be safe
and inclusive across ages and abilities. The user typology developed in the results (e.g.
nature-restoration seekers, reflective users, social and active engagers, multiple-pur-
suit users, incidental recreationists) shows that residents draw on blue spaces for dis-
tinct combinations of peaceful solitude, social interaction, physical activity, and per-
sonal meaning-making. These differences suggest a need for spatial configurations
that support both inward-oriented restoration and low-threshold sociability (e.g. places
to pause and observe), without forcing interaction or excluding those seeking tranquil-
lity. Furthermore, the design should contemplate different ages and abilities. Deep
blue-spaces without rails were flagged as dangerous; workshop participants raised
safety concerns for children and non-swimmers.

5.3.1 The Healthy Inclusive Blue-Green Space Framework and actionable el-
ements

The Healthy Inclusive Blue-Green Space Framework (Figure 5-1), operationalised
through physical, activity, social, symbolic, and experienced space (see 2.1), is directly
applicable for translating findings into planning and design criteria. It is particularly
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useful because it avoids reducing “blue space quality” to a single attribute (e.g. availa-
bility, proximity, or size), and instead provides multiple entry points for intervention that
can be monitored and iteratively improved. Based on the results, Table 5-1 presents
elements that are especially actionable.

Table 5-1: Actionable planning and design elements building on the dimensions of
appropriation extending the therapeutic landscape concept (Volker and Kistemann,
2011).

Therapeutic blue land-
scape dimensions

Actionable planning and design elements

Physical space (design | Multisensory quality (scenery, soundscape, smellscape), shade
and management) and cooling, and cleanliness/litter control. Because mainte-
nance is central to perceived quality, incorporate management
planning in the co-design of blue-green spaces.

Where feasible, incorporate co-maintenance, nature steward-
ship opportunities, and community gardens which can support
well-being, widen access to everyday nature for residents with-
out private gardens, and enable social interaction across gener-
ations and population groups (NaeimiDarestani, 2025).
Activity space (use op- | Enabling both intentional visits and incidental encounters, in-
portunities) cluding low-intensity walking routes and places for rest and re-
laxation. Micro-features: BBQs, tables, benches and sheltered
seating near water.

Social space (inclusive | Seating design should support peaceful solitude and feeling
co-use) welcome among others, while also allowing spontaneous en-
counters, recognising that social benefits are not uniform
across users. Design should create “edges” and small nodes
where interaction is optional.

Symbolic and experi- Prioritising features that residents associate with personal re-
enced space (meaning | flection, memorable life-experiences, and restoration, and using
and outcomes) reported well-being outcomes as evaluation criteria for whether

interventions are working in practice. Successful interventions
are those interventions that residents link to feeling calmer/re-
stored/relaxed, and (more variably) less lonely/more connected.

Recent work has also shifted from emphasising well-being through passive percep-
tions of therapeutic landscapes towards examining active experiences and percep-
tions within these spaces (Han & Liang, 2023; Janeka et al., 2025). In this sense, green
and blue spaces should not be treated as “passive environmental features but as ac-
tive interventions in public health and environmental justice” (Janeka et al., 2025: 11).

This framework also aligns with the Inclusive Climate and Health Resilience Frame-
work for Urban Spaces (Janeka et al., 2025; Figure 1-1), which reframes blue—green
spaces as essential resources for environmental justice and asks not only where such
spaces are planned, but for whom and with whom.
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5.4.2 Recommendations on participation and co-design

The co-design work (see Box 2) indicates that the design of blue and green spaces can
be strengthened through participatory, Al-supported, real-time visualisation. Workshop
participants emphasised that co-creating Al-generated images in real time helped en-
sure that different stakeholders were “discussing the same thing” and enabled more
equal discussion despite different knowledge and interests. This supports the recom-
mendation to integrate such visual co-design methods into planning processes where
new blue—green spaces are proposed, particularly when trade-offs (e.g. attractiveness
versus safety) need to be discussed transparently and with a diverse group of users.

In terms of content, the co-design findings also point to concrete priorities: vulnerable
residents expressed a desire for “blue space oases” (biodiverse ponds or small lakes)
with places to sit, relax, and cool down under shade, while also highlighting safety con-
cerns for children and non-swimmers. These preferences reinforce that interventions
should integrate comfort and amenity (especially shade and seating) alongside safety-
by-design and long-term maintenance.

Finally, environmental justice concerns in planning and design call for asking not only
where such spaces are planned, but also for whom and with whom. In this context,
personas can be useful when some groups are difficult to reach. Personas can help to
explore needs and identify potential gaps in whose experiences are represented. How-
ever, such tools should complement, not replace, meaningful involvement of those
most affected.

BOX 2: Piloting a Co-Design Approach for Climate-Sensitive Blue and Green Spaces for
Vulnerable Urban Populations

Author: Carmen Anthonj
Research gap and aim

Urban blue and green spaces provide health benefits by cooling cities during heatwaves,
absorbing excess rainwater, and promoting mental and social well-being through restora-
tion, stress relief, and social connection. These benefits are crucial as urban residents face
rising heat, heavy rainfall, and increasing social isolation. Vulnerable groups (older adults,
low income) have limited access to such spaces and are often excluded from planning pro-
cesses.

Despite increasing levels of urbanisation and urban poverty, knowledge remains limited on
how vulnerable urban populations access, use and experience blue and green spaces, and
how targeted interventions and policies can reach them and include them in decision-mak-
ing. Likewise, despite increasing frequency, intensity and unpredictability of extreme
weather events and their impacts on urban areas, major knowledge gaps remain on climate-
resilient and weather-adapted blue and green infrastructure that is tailored to the needs of
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the most vulnerable. Urban planners and social workers lack approaches by which they can
effectively involve such groups in related decision-making.

In collaboration with vulnerable urban groups, community centres, Ons Twekkelerveld, In-
cluzio, Gemeente Enschede, UrbanistAl and UT DesignLab, funded under the VU-UT Alliance
Responsible Societies Programme, this research project building on WISER aimed to filling
this gap, and specifically, to (i) understand the needs of urban residents facing (well-being
and health) challenges due to climate change; (ii) design and test a multi-stakeholder co-
design approach that explores climate-sensitive design by incorporating future visioning
with artificial intelligence- (Al) generated images informed by scientific literature, secondary
data analysis and community-based empirical research. The research area was
Twekkelerveld, Enschede, The Netherlands — similar to the study area of WISER.

Community-based research and co-design workshop

To (i) capture the urban challenges related to environment, lived realities and needs in resi-
dent groups vulnerable to the effects of climate change - including older adults, people with
limited mobility, and children - in-depth interviews were carried out, and participatory map-
ping was conducted in public spaces in the neighbourhood Twekkelerveld (adjacent to a
large university campus). This empirical data collection was informed by a comprehensive
systematic scoping literature review (Janeka et al., 2025), and aimed at understanding what
matters most to the people — in terms of their living environment. Besides, geospatial anal-
ysis of secondary data was carried out to map out the “grey-“, “green-“ and “blueness” of the
neighbourhood (Figure 3-2).

oy

To (ii) co-design solutions, photos of the neighbourhood were used to test the integration
of geo-information systems (GIS), Al and artificial reality through a number of activities with
students/ personas, which served as a pretest to the interactive co-design workshop with
citizen representatives. Building on resulting insights and knowledge of empirical data col-
lection and geospatial analysis, and the pretest with students, a co-design workshop was
designed, and implemented with citizens and representatives of the municipality to enhance
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reflexive and inclusive planning processes that leave no one behind. In mixed stakeholder
groups, participants created their ideal blue or green space.

Findings
The co-design workshop central to this project revealed that

1. residents of a disadvantaged neighbourhood have different needs and resources
overall. In the context of well-being, they benefit greatly from urban nature and public
spaces. The Al-powered co-design approach unfolded as being a promising visual
tools that enabled fast, interactive processes that facilitated communication and
highlighted different needs and perspectives.

2. one key modification to their living environment that vulnerable residents wished for
was the creation of blue space oases: biodiverse ponds or small lakes, spaces to sit,
enjoy, and relax — and cool down, under a roof for shade. While the perceived value
of such blue space for well-being, inclusion and climate resilience was unanimous
across residents representing different vulnerabilities in the context of climate
change, concerns remained related to the safety of such blue spaces for children
and non-swimmers.

3. diverse expertise and research-policy-society collaboration strengthen outcomes.
Bringing together residents and municipality, and managing expectations, can be
challenging, but working with residents and giving them a voice and planning tools
is rewarding — and can turn communications and discussions into decision-support-
ing tools.

Highlights

= Bridging the science-society-policy gap over Al-powered co-design and communication.
= Multi-, inter-, and transdisciplinarity: working across silos and with societal partners.

= Development of future scenarios and enhanced participatory planning processes.

= Resulting recommendations on the improvement of Al-supported co-design technology.
= Relevance of the developed approach for decision makers and urban planning.

The developed approach contributed to achieving environmental justice and reducing health
inequality, and progress towards climate-resilient planning by facilitating dialogue between
residents and urban planners. Impact was facilitated by involving different stakeholders and
using the co-designed Al generated images to enable dialogue between residents and urban
planners in a workshop setting.

Participants of the workshop emphasised that the designed approach is highly promising
to improve participation and communication in the development of new urban spaces. The
fact that participants co-create images that are generated by Al in real time helps to ensure
that all parties are discussing the same thing (the content of the created image) and enables
equal discussion between stakeholders with very different knowledge and interests.
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Alliantie VU-UT, 2025. Een gedeelde passie voor speelse burgerbetrokkenheid. https://vu-
ut.nl/nl/nieuws/een-gedeelde-passie-voor-speelse-burgerbetrokkenheid.

5.4.3 Strengthening social cohesion and addressing limited meeting hubs

The study site context is characterised by a reported loss of social cohesion and a
sense of identity loss and isolation among some long-term residents. In the discussion
section we indicated an explicit time—space concern: while some destinations (e.g.
Het Rutbeek) may function as social spaces in summer, questions remain about where
residents can socialise affordably in winter, particularly given the lack of socialising
places in Twekkelerveld reported in Foellmer, Janeka, et al., 2025.

In this context, blue—green interventions can be planned not only for restoration, but
also as low-threshold social infrastructure. The arts-based findings illustrate that resi-
dents value benches and cleanliness and explicitly expressed a desire for seating to
support social use. Against the background of the lack of socialising places, planning
should strengthen local blue and blue-green spaces as low threshold meeting infra-
structure. This can be done by creating small, comfortable pause points with benches
or other seating and, where feasible, shade. These should be located at clean , safe,
and easy-to-use waterside edges so that people can pause, supervise children, and
meet others casually, without compromising the restorative qualities many users
value, such as peaceful solitude and being among others without necessarily interact-

ing.
Where reducing loneliness is an explicit goal, we recommend exploring nature-based
social prescribing interventions such as those being developed and tested within the

EU-funded RECETAS project (www.recetasproject.eu), including initiatives such as
Friends in Nature (Vert et al., 2024). While studying young people’s mental health and
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well-being in a diverse (multi-ethnic) and partly deprived city, Birch et al. (2020) empha-
sise that their understanding of “helpful” urban nature is grounded in young people’s
everyday experiences and routines in the city, and they argue that everyday urban na-
ture closer to home can be more approachable. They also report that the three most
cited kinds of helpful nature in their study context were trees, water and views. Taken
together, these references suggest that any organised or prescribed activities to en-
gage with blue spaces should be voluntary and designed to co-exist (rather than re-
place) improvements in local, inclusive blue and blue-green spaces and everyday meet-
ing opportunities. Existing neighbourhood infrastructure, such as the local library and
its multi-functional role (see Foellmer, Janeka, et al., 2025), could be used to organise
and promote activities linked to nearby blue green spaces. Practical inspiration can
also be drawn from established local initiatives, in our case study, the nearby Ledeboer-
park bee-walking route, which offers a way to engage residents with local nature
(https://groenblauwenschede.nl/bijenroute/).

5.4 Strengths and weaknesses of the mixed-methods approach

5.4.1 Method-specific insights and their complementarity

The map-based survey addressed questions of where favourite blue spaces are lo-
cated, what types of blue spaces are visited and why, why Twekkelerveld residents
consider these their favourite blue spaces and what qualities (physical, social, sym-
bolic) residents appreciate, what types of activities they pursue and with whom, how
they experience these spaces, and who visits them. The combination of face-to-face
and remote surveying — as per respondents’ preferences — made interaction possible
with or without physical contact and at their availability, thus, facilitating a larger reach.

In this way, the map-based survey complements the quantitative and qualitative data
by providing tangible, location-specific context for perceptions related to blue spaces,
the perceived values assigned to them, and individual usage patterns for specific pop-
ulation groups, and how blue spaces drive or hinder well-being. Thereby, it helped to
identify gaps in resources and gather suggestions on what kind of interventions might
be needed most and where. The use of maps was particularly valuable in providing
entry points for discussions around blue spaces, as well as space and place in the
context of well-being, by encouraging residents to look at, engage with, and spot blue
spaces on the map — while facilitating the establishment of spatial connections.

The open-ended aspect of the mapping part allowed residents to explain why they
marked a place as their favourite blue space. By looking at how often certain themes
appeared across mapped places, it was possible to infer the relative importance of
different topics (for example, most respondents referred to physical space qualities
when explaining why a space was their favourite blue space). Open-ended responses
also complemented the response-scale questions on pre-defined physical, activity,
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social, symbolic, and experiential space qualities in the questionnaire survey, adding
depth to the quantitative data and capturing issues not addressed by the pre-defined
response options. This was particularly valuable for capturing highly idiosyncratic sym-
bolic experiences (e.g. the symbolic value of a blue space where a respondent had
scattered his wife's ashes in a pond).

Go-along interviews offered an even deeper understanding of the meaning and uses
of blue spaces. They captured the inner reasoning for behaviours and choices of why
spaces were frequented (or not), and deep insights into accessibility (e.g. when involv-
ing wheelchair users). They also allowed to explore both positive and negative (flood-
ing, smelly wadis, safety considerations of children leading to covering own private
ponds etc.) aspects of water that were not covered by the survey. With go-along inter-
views led by participants as co-researchers, conversations around blue space were
shaped and guided by co-researchers, offering very nuanced understandings of peo-
ple’s real challenges related to such spaces, with visual cues activating memories and
experiences of places. By engaging with specific sub-groups of residents considered
particularly vulnerable, e.g. people with limited mobility, it was possible to explore how
such spaces were accessed and used, thereby offering a dimension of insight no other
method could have offered.

Arts-based research (Coemans et al., 2015) captured personal experiences, opinions,
and emotions related to how blue spaces support well-being, and gave participants the
opportunity to express their views through non-verbal means. Drawing, stickering and
collaging enabled them to visually and creatively represent their relationships with blue
spaces, targeting various senses and facilitating multiple perspectives on the same
issue. With creativity and through arts, additional themes were introduced in the re-
search that were not covered by survey questionnaire or addressed in go-along inter-
views, such as the importance of blue spaces for dog owners.

Finally, a co-design workshop invited participants to redesign their neighbourhood to
represent how they considered it could best support their well-being. The workshop
stimulated thinking about — and designing — what blue space-related interventions
could or should look like, where they should be located, and how they should be imple-
mented to provide benefits, not risks, for all. The involvement of residents as well as
decision-makers and urban planners in this process allowed for an open dialogue and
mutual understanding of where challenges really lie, and which solutions could be fea-
sible, sensible, and really desired. Participatory thinking and planning increased the
relevance of the developed approach for decision-making and urban planning that ad-
dresses what really matters to the people (Ehab & Heath, 2023; Unal et al., 2022).

Together, arts-based research, map-based surveys, and go-along interviews revealed
how residents use blue spaces, what design aspects they value, how they engage (or
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not) with other users etc. The co-design workshop helped bringing different user types
together to co-design blue spaces that meet the needs of diverse users and maximise
well-being benefits for all. It could also help engage residents who do not currently use
blue spaces, providing an opportunity to understand why they do not engage with
them. Importantly, no single method proved superior on its own. Rather, the strength
lay in combining them, with narratives from mapping, open-ended responses, and go-
along interviews providing the starting point, and quantitative data serving to comple-
ment, rather than driving, these narratives. Together, they offered a comprehensive un-
derstanding of the role of blue spaces in supporting residents’ well-being.

Research, particularly with disadvantaged populations, consistently highlights that in-
tegrating methods produces holistic findings with a synergistic effect, yielding insights
greater than either method could achieve alone. During the design phase, one method
can inform the other (Stewart et al., 2008). For instance, in this study, workshops
guided survey design to ensure local relevance (see Foellmer, Janeka et al., 2025).
During data analysis, qualitative findings from go-along interviews and open-ended
survey responses provided crucial context for interpreting quantitative questionnaire
survey results, a strength also emphasised in earlier mixed-methods research on so-
cial and health inequalities (Stewart et al., 2008). In this study, findings from different
methods were highly aligned, reinforcing each other and showing how triangulation
and cross-validation (Stewart et al., 2008) can strengthen validity. Likewise, earlier re-
search in disadvantaged neighbourhoods found that “seemingly individual experi-
ences and perspectives often hold collective meaning and formed the basis of the
identified well-being issues on neighborhood level” (van Beek et al., 2025).

Mixed-methods approaches not only deepen analysis but also broaden how findings
can be communicated, by combining complementary forms of storytelling (Stewart et
al., 2008), with arts-based research allowing for storytelling, and Al-generated images
facilitating dialogue between residents and decision-makers, and photos and quotes
integrated into maps offering a comprehensive understanding of what spaces matter
to whom, why, where, and how.

Overall, these examples show that mixed methods strengthen research design, enrich
analysis, and enhance the presentation of findings across all stages of the research
process. The next section will discuss how such approaches may further support the
inclusion of different population groups and broaden the reach of research to capture
a greater variety of perspectives.
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5.4.2 Feasibility and challenges of the mixed-methods design

Table 5.1 presents a comparative overview of the advantages, disadvantages, and ef-
fectiveness of the methods applied in disadvantaged communities across three
phases: Preparation, Implementation, and Results.

Preparation

The sequence of data collection methods of data collection methods was chosen to
facilitate methodological interaction and triangulation, thus, let one method and re-
spective results inform and shape the content of the method to be applied consecu-
tively. With this approach, wishes among residents were taken into consideration, en-
suring that relevant topics and concerns among residents were fully and comprehen-
sively taken into consideration and captured (Figure 5-3).

Figure 5-2: Sequence of data collection methods applied throughout the study.

\ 4

Activity

Description When

\ 4

Participants create a blue space story
using words, drawings, stickers and
visuals on a map

Round table session with different
neighbourhood residents on perception
of blue spaces, accompanied feelings,

and what is left to be desired in them.

In the field surveying of neighbourhood
residents through an interactive device.

Semi-scripted interview along a fixed
route through the neighbourhood with
different resident groups.

Handing out survey QR codes in key
neighbourhood locations
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Table 5-2: Advantages and disadvantages as well as effectiveness and usefulness of research methods used in disadvantaged
communities (+ = high, o = medium, - = low), based on method by Anthonj et al., 2025.

WISER - 101094546

D4.2 — The role of urban blue spaces in promoting perceived well-being and self-reported health.
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Prepa- Implementation | Results
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Map- Visual map draws people's interest. Intuitive on Device with internet connection required in the
based a screen. Easy to talk about a spatial problem in | field. Works best one on one or with small
survey a digital space. Easy to locate specific places groups. Create online environment. Requires cer- | T | T ° ° ) ° +
and spaces, and benefits or challenges, and to tain level of map literacy, and guidance on how
make spatial connections. to use the map.
Survey Remote surveying through survey QR code cards | Little nuance in survey answering. No connec-
question- | makes interaction with respondents possible tion/ interaction is possible when filling in a sur-
naire, im- | without physical contact and at their availability. | vey.
ple- QR-code cards have to be designed and printed.
mented Design and create online (Maptionnaire) service. | - | o - + + + o
remotely Having to be comfortable with approaching dif-
ferent people in public. Time of day and chosen
location influences reached population. After
giving QR-code, people might forget about it or
decide to not partake.
Go-along | Gain background knowledge and in-depth sub- More correspondence and planning upfront re-
inter- jective perspectives related to space and place. | quired. Rigid structure and script required to pre-
views Capture inner reasoning for certain behaviours vent participants from drifting off topic.
and choices, and deep insights into accessibility |t + o ) ) +
of spaces and places (e.g. when involving wheel-
chair users). Conversation shaped and guided
by co-researcher. Physical planned activity
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opens people up to speak more. Visual cues ac-
tivate people's memories and experiences of
places. A lot of nuances through speech are
possible. Extracts real people's problems. Cre-
ates valuation and appreciation. It supports a
more empathic researcher—participant relation-
ship by sharing the same spatial experience and
enabling more contextualised observation and
listening.

Arts- Visual representation of experiences. Creative More correspondence and planning upfront re-
based re- | approach facilitating expression beyond words. | quired. Type of participants heavily influence
search Various senses targeted. Personal opinions and | outcome. A creative space with room for partici-
emotions captured. Multiple perspectives on pants in required. Potential non-enrolment or o} 0 +
topics. Creativity among participants. Partici- dropout due to perceived artistic inabilities or
pants can write, sketch, draft, propose new imposter syndrome.
ideas.
Co-de- Bridging the science-society-policy gap over Al- | Much and in-depth preparation is required partic- _ 0 +
sign powered co-design and communication. ularly for the use of Al-supported technologies,
work- Multi-, inter-, and transdisciplinarity: working as photos of the area to be resigned need to be
shop across silos and with societal partners. taken, features for transformation have to be de-
Development of future scenarios and enhanced | fined, and designed, the tool and system need to
participatory planning processes. be pretested. Use of the tool, and expertise to
Resulting recommendations on the improve- run it, might be costly. Type of participants heav-
ment of Al-supported co-design technology. ily influence outcome. Space for roll out of the
Relevance of the developed approach for deci- activity is required.
sion makers and urban planning.
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Implementation

For all methods implemented, a key lesson shared with previous studies (Anthonj,
Stanglow, et al., 2025) was that establishing a connection and trust was central to suc-
cessful data collection. Especially with disadvantaged groups, careful listening and
finding common ground is very important, something a go-along interview or map
based-survey can facilitate. Achieving this requires both substantial time investment
and interpersonal qualities of the data collector. Over the course of approaching resi-
dents in key neighbourhood locations a fine balance between connecting with the res-
ident and extracting relevant information was struck.

A sense of cultural sensitivity is vital in extracting meaningful data through quantitative
methods, and so is time and patience (Anthonj, Stanglow, et al., 2025). A good data
collector acts as a connecting bridge between the daily reality of the resident and the
abstract world of research; they must be able to translate a technical subject into a
human conversation to bring the necessary information to the surface. To successfully
collect data, an interviewer benefits from possessing a specific set of social and com-
municative skills. First, friendliness and an open attitude are crucial, appearing respect-
ful and maintaining an open physical posture. A smile and an informal opening — such
as joking that the researcher is “not trying to sell anything” — helps capture people's
attention and reduces resistance. Moreover, a good situational understanding of how
the participant in a study might prefer to be approached or interacted with, is very val-
uable.

Second, being flexible in their way of communication, a successful data collector must
be able to adapt their approach to the situation and the target group. This includes
moving away from arigid script in favour of a more conversational style for older adults
to name one example, or moving the consent question to the end of the interaction to
make the start of the conversation feel more natural. To further interest people in ab-
stract topics (like blue spaces in neighbourhoods lacking such spaces), the collector
must be able to link these to local, tangible, and human experiences. Sharing some-
thing personal or tapping into what affects a resident emotionally creates a sense of
relatability, which invites the participant to share more information. Patience and lis-
tening skills play a big role in connecting, truly being open to residents by listening
actively and being patient allows them to open up fully. This is especially important for
groups for whom a strict survey format does not work, such as residents with limited
language proficiency or those who prefer to talk freely about their neighbourhood. Be-
ing open to answer questions as a researcher yourself, as one raises them to partici-
pants in a study, creates, and increases, credibility and connection while reducing
power or communication imbalances. Moreover, persistence and self-confidence are
key. Approaching strangers can feel uncomfortable at first, but a good interviewer
must push through this, realising that rejection is simply a part of questioning one on
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the street. Performing in-vivo data collection in duos or a small team can also help to
keep motivation and spirits high. Lastly, cultural and linguistic sensitivity are important
to consider the background of the target group. Speaking the right language or under-
standing that different demographics (such as various ethnicities or age groups) re-
quire different approaches is essential for representative data collection.

Beyond the data collector’s interpersonal skills, flexibility in data collection is essential
for reducing participation barriers. The interaction with participants and the research
methods used varied depending on the specific group being approached. Often a "one-
size-fits-all" approach was ineffective, requiring data collection to constantly adapt to
the social and cultural context. For example, for older adults, the map-based survey
worked better through a more conversational approach rather than a rigid, question by
question approach. Although taking more time, it built trust and a connection and re-
sulted in honest answering. For more engaged community members
(SamenTwekkelerveld, a social hangout for neighbourhood resident) the map-based
survey proved to be very effective as participants were eager to share and help the
research hoping for a better neighbourhood. At a Turkish tea meeting where local
women gathered the map-based survey was unsuccessful. Showing up unannounced,
there being a language barrier and a lack of structured communication did not help.

Once residents consented to participating, attention and engagement varied by
method. For instance, survey length and attention span issues led to distractions or
incomplete responses. Scientific language and repetition of parts of the survey that
contained scientific or terminological nuances were deemed “too much”, “to in depth”,
“or nitpicky” and caused discomfort for the interviewer and disinterest for the respond-
ent, potentially harming the quality of the response. People's attention spans are short
and some parts of the survey were simply too long, leading to distraction or reluctance
during the process, particularly in individuals with little time and e.g. care responsibili-
ties.

Results

Across research methods, the number of individuals reached was relatively low. Con-
versing with neighbourhood residents, they at times perceived the theme of blue
spaces as vague, uninteresting, and non-relatable. This was largely because there is
currently very little blue infrastructure present in the Twekkelerveld neighbourhood,
making it difficult for residents to envision its relevance. Painting a picture of what a
potential blue space intervention could do for a specific group can aid in raising enthu-
siasm and relevance. Another mentioned reason for disinterest was lacking direct fi-
nancial or emotional impact. Residents showed the most interest in topics that affect
them directly, either financially or emotionally like their rent, groceries and energy
prices. Questions about public goods like blue spaces were often perceived as less
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engaging because residents bear no financial responsibility for them and are often not
asked on their input when they are being designed.

Collecting data on a topic that does not carry direct priority for many residents can be
challenging. One strategy that proved effective in improving the relevance of findings
was linking the topic of blue infrastructure to tangible, physical locations in the neigh-
bourhood. By highlighting connections between abstract concepts and residents’ eve-
ryday environments, participants were encouraged to reflect on the topic more deeply
and provide considered responses. This adaptation demonstrates how careful framing
and contextualisation during data collection can enhance the meaningfulness and rel-
evance of the insights obtained.

Recruiting a diverse group of participants is challenging, as disadvantaged populations
with a lower socioeconomic status often have different priorities, health issues, a lack
of energy, and competing basic needs, which constrain their ability to participate (An-
thonj, Stanglow, et al., 2025). The mixed-method data collection process used for this
research provided many practical insights into the relevance of blue spaces within ur-
ban context for different disadvantaged groups. A key observed takeaway is that the
current level of overall health, well-being, sense of belonging, and financial independ-
ence plays a big role in how somebody sees the relevance of blue spaces - irrespective
of the method used.

Despite reaching a relatively small number of participants, the insights obtained were
highly relevant. Method triangulation proved valuable not only for reach individuals
with different interests, but also for discovering dimensions of the topic that were of
interest to local residents but not covered by pre-defined quantitative tools, even when
co-designed with municipality, interdisciplinary research team and representatives of
community. For instance, go-along interviews revealed that, when asked about water
and urban blue spaces, residents often did not mention anticipated topics related to
water as an entity providing relaxation such as wadis, ponds, or streams. Rather, more
tangible, practical or even threatening water topics got mentioned such as neighbour-
hood flooding and water retention. This could imply that when water and blue spaces
are simply not present in a neighbourhood, residents fail to even acknowledge its po-
tential benefits. Reflecting on the role of water provoked residents to mention more
potentially threatening, real-life, impactful properties of water, insights that would not
have emerged from the map-based survey. Asking a question on a very specific topic
activates peoples memory in a way that looking at a neighbourhood map does not,
resulting in insights to valuable human experiences related to the questioned topic.

The physical context of participants — both their place of residence and the location
where data collection occurred — played a key role in shaping responses. Given the
lack of urban blue spaces in Twekkelerveld currently, it is challenging to make
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participants see and understand their relevance and benefits when they are not physi-
cally in a blue space. Due to the lack of urban blue spaces, participants could not be
questioned in or near them. With this missing physical context, sensory input and con-
nection could be lacking in their responses. For participants physically present in a
blue space it could be easier to draw from a myriad of stimuli (e.g. vision, smell, sense,
memory) to formulate a response. It is recommended to simulate the researched en-
vironment through technology or visiting when asking residents to reflect on or speak
about them.

Participants often highlighted blue spaces outside theirimmediate neighbourhoods as
important for well-being. This suggests that low engagement with the topic locally
does not necessarily indicate disinterest, but rather that other issues may take priority
in their daily lives, even while blue spaces remain meaningful for health and well-being.
These findings also underscore the importance of understanding why some residents
use blue spaces and others do not, particularly for those who must travel outside their
neighbourhood to access the therapeutic benefits of such spaces. Additionally, it high-
lights the need to identify alternative or locally accessible spaces that can provide sim-
ilar well-being benefits within the neighbourhood.

Based on these experiences, Box 3 summarises key challenges and methodological
recommendations for data collection in disadvantaged communities.

BOX 3: Methodological recommendations for data collection in disadvantaged communi-
ties

Authors: Lennard Beumer, Julia Foellmer
Key constraints and challenges observed during data collection:

 Difficulty reaching certain population groups; interest in the topic and the relative
priority of blue spaces in the lived realities of disadvantaged populations resulted
in a small number of individuals reached, though findings remained highly relevant.

e The small sample limited the possibility of comparing sub-groups (e.g. by gender,
age) and may have missed important blue space user profiles, such as parents
with young children or teenagers.

o Considerations about study context: Accessing residents of the particular disad-
vantaged neighbourhood in blue spaces outside their neighbourhood may be diffi-
cult, while studying them in their local neighbourhood might limit experiential con-
nections to the topic.

Recommendations for future studies:
Preparation

e Before any method is developed and respective data collection tools designed, it
might be interesting to speak with residents and gauge their take on urban topics
to aid in shaping the first step of data collection, e.g. by engaging residents in con-
versation asking questions like: “if you could change one thing about your street
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what would it be?”. This could give great insights in what pathways of improve-
ment and research are worth pursuing as well as inform the choice of data collec-
tion tools to be used.

¢ Minimise technical language and survey length to accommodate participants’
competing priorities.

Implementation

e Prioritise trust-building over rigid adherence to scripts.

e Adapt consent and questioning procedures to make participants comfortable.

e Flexibly adapt methods and data collection modes to the lived realities and prefer-
ences of different population groups and individuals; avoid “one-size-fits-all” ap-
proaches.

e Consider working in pairs to maintain energy and motivation during fieldwork.

e Ensure data that collectors bring a range of interpersonal and soft skills and cul-
tural flexibility as these are vital in connecting with residents.

Results

e Recognise that every single response is valuable, and analysis should be adapted
to the number and type of individuals reached, rather than relying solely on aggre-
gate trends.

e Treat limited engagement or dropout as meaningful data reflecting residents’ prior-
ities.
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6 Conclusions and Outlook

The study makes three main contributions to understanding the role of urban blue
spaces in promoting well-being among disadvantaged population groups. First, it ex-
plored the therapeutic values of urban blue-green spaces (UBGS) for disadvantaged
populations in the Dutch context for the first time. Second, informed by empirical find-
ings, it conceptually extends therapeutic landscape research through our Healthy In-
clusive Blue-Green Space Framework. Third, it provides detailed insights into how indi-
viduals interact with, interpret, and benefit (or not) from UBGS, identifying distinct user
profiles and highlighting design and management features that can support inclusion,
well-being, and equitable access. Together, these contributions advance understand-
ing of the unique potential of UBGS to promote health and well-being, while addressing
social and environmental inequalities.

The findings support previous research on the role of urban blue spaces in promoting
health and well-being in the general population, showing that therapeutic benefits
arise not from any single feature but through four interconnected modes of experi-
ence: embodied multisensory engagement with water and its surroundings (physical
space); movement and physical activity in, on, or near water (activity space); inter-sub-
jective experiences with others (social space); and water’s symbolic meanings linked
to identity, memory, and culture (symbolic space). Through these pathways, blue
spaces can support health by mitigating stressors (e.g. urban heat, attentional fatigue),
promoting activity and nature connectedness, and fostering restorative experiences.

The well-being effects of urban blue spaces are relational, context-dependent, and
temporally fluid, shaped by changing environmental conditions such as water levels,
weather, and seasons, as well as by individual preferences and interpretations. Under-
standing these effects requires avoiding a uniform treatment of both water and people,
instead recognising the ever-changing physical and multisensory character of diverse
waterscapes across days and seasons, along with the idiosyncratic meanings they
hold for individuals with differing needs, sensitivities, and ways of relating to water —
meanings that may also shift across the life course. A relational perspective that at-
tends to what water is and does, how people engage with it — or avoid it — and how
different types of water bodies and settings are experienced is essential for capturing
both salutogenic and less supportive dimensions of blue-space encounters (Bell et al.,
2023; Pitt, 2018).

In disadvantaged neighbourhoods, residents face limited local access, low social use,
and highly individual symbolic experiences more than shared identity formation. Pe-
ripheral or fragmented locations, environmental, economic, or mobility barriers, and
sensitivity to maintenance, as well as poor maintenance, litter, and safety hazards can
reduce engagement and limit therapeutic potential.
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Making voices of disadvantaged groups heard is often complicated by their marginal
position in society (and even in their community) — whether due to social, economic,
health, or other vulnerabilities — which also makes them less likely or available to par-
ticipate and harder to reach through standard, single-method and “closed” approaches
such as surveys alone (Anthonj, Setty, et al., 2025). As a result, their perspectives are
frequently missing from research and left out of decisions to improve their situation,
despite being among those most affected by inequalities. Actively involving disadvan-
taged groups in research is essential not only to avoid reinforcing the perspectives of
more advantaged populations, but also to generate findings that are more relevant and
empowering for all communities. Giving space to their concerns makes their needs
more visible to decision-makers, civil society, and the broader public, ultimately con-
tributing to improved living conditions and well-being for everyone (Anthonj, Stanglow,
et al., 2025; Perrenoud et al., 2023; Rojas-Rozo et al., 2024). Previous research high-
lights the value of capturing bottom-up perspectives, capturing local priorities and
needs by centring citizens’ lived experiences, with residents playing an active role in
shaping what is measured, how, and when. This points to the urgent need for research
that builds on local knowledge to inform policy and enhance well-being equitably (van
Beek et al., 2025).

To effectively capture these diverse well-being needs and facilitate citizen empower-
ment, participatory and mixed-methods approaches are indispensable (Foellmer,
Janeka, et al., 2025; Foellmer, Musyoka, et al., 2025). These bottom-up processes treat
participants not merely as research subjects but as experts and partners in the re-
search, ensuring citizens have active and decisive roles, sharing power and control
over decisions, moving beyond mere consultation (Sollis et al., 2022). By combining
different approaches of data collection, mixed-methods approaches offer both flexibil-
ity and complementarity, making it possible to meet people where they are, to engage
populations who are typically overlooked and to capture dimensions of experience that
a single-method design would miss (Perrenoud et al., 2023). The map-based survey
identified where and what types of favourite blue spaces are visited, why they are val-
ued, and how they are used, linking perceptions and activities to specific locations and
revealing gaps in local provision. Go-along interviews provided a richer understanding
of embodied experiences, accessibility challenges, and context-specific barriers. Arts-
based research allowed participants to express emotions and preferences through cre-
ative, non-verbal means. The co-design workshop engaged residents and planners in
collaboratively imagining interventions, ensuring that proposed solutions were locally
relevant, inclusive, and feasible. Combined, these methods provided a holistic under-
standing of how blue spaces support or hinder well-being, laying the groundwork for
actionable, context-sensitive recommendations.
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The insights from this study’s mixed-methods approach align with earlier research on
working with disadvantaged populations, underscoring both the opportunities such de-
signs offer and the challenges involved in reaching these groups. Effective data collec-
tion required substantial groundwork, familiarity with the local context, careful tool de-
velopment, and sustained trust-building through respectful engagement that recog-
nised residents as local experts and involved them meaningfully throughout the re-
search process (Anthonj, Stanglow, et al., 2025; Foellmer, Janeka, et al., 2025; Foellmer,
Musyoka, et al., 2025). Establishing trust and personal connection emerged as central
to meaningful engagement across all methods, particularly given the limited presence
of blue spaces in the neighbourhood, which reduced the topic’s immediate relevance.
During fieldwork, flexibility, cultural and linguistic sensitivity, and strong interpersonal
skills from data collectors were essential. More flexible, conversational approaches
and careful framing of abstract research themes in relation to residents’ everyday ex-
periences helped reduce participation barriers and supported richer responses, while
highly technical language and lengthy instruments were sometimes challenging in
practice. Although time- and resource-intensive, mixed-methods research remains
highly valuable for engaging diverse participants, communicating findings through
complementary forms of storytelling, and avoiding the limitations of administrative or
top-down data that risk overlooking the lived realities of disadvantaged communities
(Anthonj, Setty, et al., 2025; Stewart et al., 2008; van Beek et al., 2025).

In practice, blue and blue—green spaces should be planned as health- and climate-
resilient infrastructure. They should ensure everyday accessibility, multisensory qual-
ity, safety, maintenance, and year-round usability, accommodating diverse forms of use
from quiet restoration to light activity and casual social presence. Poor maintenance,
safety concerns, or seasonal constraints can reduce engagement and turn water fea-
tures into perceived stressors. Planning should incorporate co-design with residents
and aim to strengthen blue and blue—green spaces as low-threshold social gathering
places that support inclusion, social cohesion, and well-being.

Several important areas remain to be explored. Future research should deepen under-
standing of how urban blue spaces contribute to well-being, particularly for disadvan-
taged populations. Comparative studies of blue versus green spaces are needed for
deeper insights into the unique qualities of being near water, beyond the benefits of
spending time outdoors or in green spaces (Pitt, 2018). Similarly, different types of
UBGS (e.g. rivers, lakes, ponds, canals, or artificial elements such as water fountains
and water plays) should be examined for their distinct health and well-being impacts,
including how they are used and valued by diverse individuals with varying needs, pref-
erences, and sensitivities (Guan et al., 2025; Luo et al., 2023; McDougall et al., 2022).

Temporal dynamics, including seasonal variation, weather, and length of residence,
also warrant investigation. In-situ approaches such as go-along interviews,
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ethnography, or multisensory participant observation can capture how experiences
and benefits fluctuate over time (Grace et al., 2023), while longitudinal studies could
assess longer-term health and well-being outcomes (White et al., 2020). Future studies
should account for intersecting forms of disadvantage, including age, gender, health,
and socio-economic status (Bornioli et al., 2024), and extend across multiple geo-
graphic contexts, including low-income countries (Guan et al., 2025). Doing so helps
capture more examples of how different individuals use blue spaces, uncover addi-
tional user types, and better understand the well-being effects experienced by diverse
populations. Research should also examine active forms of engagement, such as par-
ticipation in green—blue space stewardship or co-design interventions, which can pro-
vide therapeutic benefits beyond those of the spaces themselves, foster social cohe-
sion, and may create meaningful gathering places for disadvantaged populations
(Buser et al., 2020). Equally important is understanding barriers to engagement and
the conditions that limit the health-enabling potential of blue spaces for disadvantaged
populations. Research should explore why some individuals do not use blue spaces
and what factors could facilitate equitable access and well-being benefits (Afentou et
al., 2024; Foley & Kistemann, 2015; Pitt, 2018).

Future research should expand the use of participatory, mixed-methods approaches
(Grace et al., 2023a; Guan et al., 2025) to capture unique well-being experiences
through a wide range of spatial and non-spatial, individual and collective, qualitative
and quantitative, verbal and non-verbal data, foregrounding local knowledge and resi-
dents’ narratives. Need to actively involve disadvantaged populations not only in de-
sign of data collection approaches but, importantly, also in co-designing urban blue-
green spaces, rather than designing for them (Janeka et al., 2025). Complementary
sensory methodologies, such as sound- and smell-walks alongside photovoice and
multisensory participant observation, can give deeper insights into embodied, multi-
sensory experiences beyond the visual (Bell et al., 2023; Gorman, 2017a). Underex-
plored in therapeutic landscapes research is the combination of physiological
measures with in-depth narrative methods, which may illuminate the (physical, social,
and emotional) mechanisms through which UBGS influence embodied health and well-
being across different individuals and times (Bell, Foley, et al., 2018). In-situ ap-
proaches such as go-along interviews and photovoice, combined with physiological
measures, within favourite blue spaces can identify key design aspects that enhance
therapeutic qualities of UBGS for disadvantaged groups, particularly when paired with
physiological measures to link experience with embodied health outcomes.

These future research directions will help inform evidence-based design and policy
decisions that maximise well-being benefits, strengthen inclusion, and ensure that
UBGS meet the needs of disadvantaged communities (Guan et al., 2025; McDougall et
al., 2022).
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Appendix

A1 Research design

A1.1 Arts-based research workshop

Activity

Description

Objective

Icebreaker Participants sorted themselves in a line based on | Participants
Activity questions like: "Where were you born?", “How long | got to know
have you lived in Twekkelerveld?”, and "Are you more | each other and
of a city or nature person?" started engag-
ing actively.
Mind map "A | Step 1: Individual brainstorming - Participants wrote | Identify what
Good Neigh- | 3-5 ideas on sticky notes about what makes a neigh- | participants
bourhood to | bourhood good to live in. value mostin a
Live In" Step 2: Group Discussion & Theming - Participants ggﬁ?hgilg hor-
grouped similar ideas and created theme headings ganisethése
together. ideas into key
Step 3: Voting on Priorities - Each participant placed | themes, and
stickers to vote for their top priorities. determine their
relative im-
Step 4: Reflection & Closing - Facilitator summarised | portance
key insights; participants shared reflections. through group
discussion and
prioritisation.
Mapping Step 1: Individual Mapping - Participants marked | Identify key lo-
Activity meaningful places on individual maps using stickers | cations that
and added brief notes (e.g. "l like this place be- | impact well-be-
cause...", "This place makes me feel...", "l use this | ing, inform go-
place for...", "l would like this place to change by..."). | along interview
Step 2: Group Map Creation - Participants trans- ;Zitseﬁ'o?z::-
ferred key locations to a large shared map and ex- il ident
: : ) y residents
plained their choices. engage with
Step 3: Voting on Important Places - Participants | maps (both
voted for significant locations (positive or negative) | satellite and
by placing stickers. street view
maps were
Step 4: Group Discussion - Participants reflected on | provided).
key locations, surprising insights, and common
themes.
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Blue Space
Story: Expe-
rience, Feel-
ings & Ideas

Step 1: Generating individual blue space stories —
Participants wrote the name of a blue space they en-
joy and sketch the layout of this space. Then, using
words, drawings, or stickers they added the follow-
ing aspects to their blue space: (1) activities they en-
joy there, (2) how the space makes them feel, (3)
suggested improvements.

Step 2: Gallery walk — Participants viewed each
other’s drawings, adding comments or questions.
Step 3: Group discussion — Reflected on themes,
surprises, and priorities for improvements.

Understand
what residents
value in blue
spaces, how
they experi-
ence these
places, and
ideas for im-
provement.

A1.2 Map-based survey

Question

Response options

Your favourite blue space

What is your favourite blue space in
Twekkelerveld, Enschede, or the surrounding ar-
eas? This could be any type of water body such as
a lake, canal, stream, pond, ditch, fountain.

Set a marker on the map and specify in the pop-up
window what you like about this space. You can
move the map by clicking and dragging, and zoom
in or out using your mouse, trackpad, or
touchscreen. Zooming in reveals more map details
to help you find your way.

[Set a marker on the map]

Why is this your favourite blue space?

Open response

Physical space

Please think about your favourite blue space you just identified on the map. You will find
below a series of questions in respect to that place and to what you think about it.
How much do you agree with the following statements?

The scenery is enjoyable.

agree (10)

The smells here are pleasant.

The sounds here are pleasant.

This place is free from litter.

mer.

This place offers shade and cooling in the sum-

This place improves environmental quality (e.qg. fil-
tering air, reducing noise, managing floods).

This place improves environmental quality (e.qg. fil-
tering air, reducing noise, managing floods).

Strongly disagree (0) — Strongly
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Is there anything else about the design or atmos-
phere that makes your favourite blue space feel
special to you?

Open response

Activity space

What activities do you usually engage in when
spending time here?

Light physical activity (e.g. walk-
ing, casual cycling)

Moderate to high-intensity exer-
cise (e.g. running, football, gym
workouts)

Water-based activities (e.g.
swimming, fishing, canoeing,
paddling, ice skating)

Rest & relaxation

Social activities

Other, please specify

With whom do you usually come here?

Alone

Family members
Friends

Walking a dog

Other, please specify

Social space

Still focusing on your favourite blue space, we would like to hear more about your expe-
riences there, especially your social interactions. There are no correct or incorrect an-
swers, we just want to know your personal experience in that place.

It is an inclusive environment where everyone feels
welcome.

It is a space that allows for peaceful solitude.

It's a place where | enjoy feeling surrounded by
other people, even if I'm not interacting with them.

It provides opportunities for interactions with new
people, from brief encounters to more meaningful
exchanges.

It provides a space to intentionally meet up with
people | know.

It offers opportunities for spontaneous encounters
with people | know.

At times, | feel bothered by the presence of other
people in this space.

Strongly disagree (0) — Strongly
agree (10)

Symbolic space

ters to you personally.
My favourite blue space...

What symbolic meanings or associations does your favourite blue space hold for you?
There are no correct or incorrect answers. Think about your own perspective, what mat-

Is a place for creating memorable experiences.

Is a place for personal reflection.

Strongly disagree (0) — Strongly
agree (10)
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Has healing power (e.g. provides physical, social
or mental restoration, calm, or peace).

Has spiritual or ritual meaning (e.g. purity, cleans-
ing, or cultural traditions).

Is a place that makes people feel part of some-
thing (e.qg. feeling included in a community or con-
nected to others who use the space).

Is an identity-creating place (e.g. a symbol of local
pride, a place that people recognise and associate
with their city).

Experienced space

What impact does being in your favourite blue
space have on your well-being?

Open response

Next, we'd like to know how spending time in your favourite blue space makes you feel.
Please indicate how much you experience the following feelings, using the scale from

‘Not at all' to Totally'.

| feel calmer after being here.

After visiting this place | always feel restored and
relaxed.

| get new enthusiasm and energy for my everyday
routines from here.

My concentration and alertness clearly increase
here.

| can forget everyday worries here.

Visiting here is a way of clearing and clarifying my
thoughts.

| feel less lonely here.

After visiting this place | feel more connected to
the local community.

| gain vitality here (increases my physical energy
and helps me feel more active).

Being here helps my body relax.

My sleep is better after a visit here.

Not at all (1) — Totally (7)

Is there anything else you would like to share
about your favourite blue space or how it makes
you feel?

Open response

About you

This section includes questions about you. We use
this information to explore potential links between
personal characteristics and your well-being in the
neighbourhood. We will treat this information with
confidentiality, and will not use it to identify you.

In which part of Twekkelerveld do you live?

Buurt Twekkelerveld
Buurt Tubantia-Toekomst
Other, please specify
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Where do you currently live? Please provide your
four or a six digit level postcode.

Open response

How long have you lived in Twekkelerveld?

Open response

What is your current living situation?

Living alone

Living with a partner

Living with children

Living with a partner and chil-
dren

Living with a partner and other
family or non-family members,
Living with flatmate(s)

Gender Female
Male
Non-binary
Prefer not to say
Age Open response

Do you have a limitation that makes it harder for
you to walk?

Yes
No

What is your highest level of formal education?

Primary education, basic sec-
ondary vocational education
Senior general secondary educa-
tion, pre-university education, ad-
vanced secondary vocational ed-
ucation

Higher education

Prefer not to say

Regarding employment, which of the following op-
tions best describe your current work life?

In paid work/ self-employed
Unemployed/ Looking for work
Retired (early)

Unable to work due to long-
standing health problems
Pupil/ Student
Househusband/ housewife
None of the above

Prefer not to say

How well would you say your household is manag-
ing financially at the moment?

Living comfortably
Doing alright

Just about getting by
Finding it quite difficult
Finding it very difficult
Prefer not to say

Were you born in the Netherlands yourself?

Yes
No

What about your parents?

Both parents born in the Nether-
lands
One parent born abroad
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Both parents born abroad
What is your/ your parents' country of origin? Netherlands

Europe (excl. NL)

Turkey

Morocco

Suriname

Dutch Caribbean
Indonesia

Other — Africa

Other — Asia

Other — Americas and Oceania
Other, please specify

A1.3 Go-along interviews

Table A1-1: Semi-structured interview guide used in the go-along interviews.

Theme Questions

- If you have visitors from outside Enschede, which
Icebreaker place in Twekkelerveld would you show them be-
cause you are proud of it?

. - Haveyou previously been to this place?/ Do you pass
: Past experi-
S@> ence by this area as part of your daily routine? Why or why
not?

- Who do you usually come here with?
o @ - What do you usually do here?

Activities
N - How does this place make you feel?
&9 Well-being - How do you feel when moving along this street?
Why?
- What aspects do you like/ dislike about this
g][@ Preferences place? Why?
- How does this location compare to the previous
stop?
® - Do you feel safe (in terms of crime, traffic) in this
ﬁ_- =| Safety place? Why (not)?
/& - Would you come here at all times of the day? Why
(not)?
é’: = Environmen- - What do you think about traffic noise, air quality, or
W& SN tal quality litter in this area? Why?
~ - Are there any other places in Twekkelerveld you
E@ Wrap-up would have liked to show us or talk about?
TR - What do you believe most strongly influences the

well-being of people living in Twekkelerveld?
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In what ways does water — whether as canals,
ponds, rainfall, or flooding — shape everyday life in
Twekkelerveld? Further prompts: How would you as-
sess the availability of blue spaces (such as canals,
ponds, or other water features) in Twekkelerveld?
Have you experienced or observed any flooding is-
sues in the area? Are there any ways it positively or
negatively affects daily life or well-being?
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