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Abstract

The urbanisation of cities increases the demands on, and complexity of, urban land use. Urban densification is challenging
urban green space. Cities have responded to this challenge by adopting a multiple-use strategy where different functions
share space. Shrinking open space has to contain solutions for everyday functions such as bicycle parking, waste sorting,
blue-green stormwater systems, and playscapes. Values and functions that can reinforce and amplify each other are there-
fore of interest to study. The present article explores the possibilities for blue-green solutions (BGS) to be used as part
of children’s playscapes. BGS are aboveground, ecological stormwater facilities, introduced to prevent flooding and sup-
port biodiversity while adding recreational and aesthetic qualities to the urban environment. The objective is to discuss
the extent to which ecological and social values can reinforce each other in terms of encouraging children to engage with
BGS natural elements. The researchers have studied the Augustenborg residential neighbourhood in Malmo. The area
was primarily investigated through a postal survey, which identified a remodelled park with a floodable sunken lawn as a
potentially attractive area for children’s activities. The park was analysed as a potential playscape and supported by on-site
observations. The study shows that even if BGS largely meet children’s play values, due to existing socio-spatial structures,
children are not using the offered play features. The article discusses the results in terms of how stormwater management
may enhance the actualisation of play potentials in children’s everyday living environment.
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1. Introduction

The world’s urban population is increasing dramatically
(UN, 2019). Cities are not only getting denser in terms
of population but also more compact to include more
dwellings and services. The densification of cities is usu-

ally presented as a sustainable way of locally handling a
growing urban population, for example by reducing CO?
emissions from travel or by offering proximity to every-
day destinations (Jenks, Burton, & Williams, 1996). When
urban areas are densified, urban open space is put under
pressure and needs to be adapted for multiple uses.
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This may drive different forms of inequality and issues
such as how different user groups relate to certain areas
and increase the complexities found in urban space.

Changing urban open space largely challenges pos-
sibilities for children’s outdoor play by reducing the
amount of urban green spaces and natural features in
cities. In Sweden, families with young children are chang-
ing residential habits and residing more in inner cities
(Karsten, 2014; Karsten & Felder, 2015; Statistics Sweden,
2005). Places and areas traditionally allocated for chil-
dren’s play, such as schoolyards and neighbourhood
parks, are being used for other building purposes (Kylin
& Bodelius, 2015; Nordstrom, 2014; Statistics Sweden,
2018). The importance of play for children’s physical
health, social development, and general well-being is
pointed out in several research studies. Outdoor play
enhances physical activity in children and thus promotes
physical health, helping to prevent issues such as obesity
and underdeveloped motoric skills (Martensson et al.,
2014; Pagels et al., 2014). The activity of play also has
bearing on the social and psychological aspects that
children have to practice (Berg, 1992). Studies about
the role of greenery, nature, and other environmen-
tal aspects that provide the opportunity for play show
that children’s engagement with nature also affects their
health, cognitive development, and abilities in a positive
way (Chawla, 2015; Faskunger, 2007). It takes space to
find places to play, and these outdoor spaces for chil-
dren are diminishing in the discourse of contemporary
urban planning.

Climate change is one of several urban challenges
calling for the transition of urban space to improve
resilience. Extreme rain events are expected to occur
with higher intensity and frequency (UN Office for
Disaster Risk Reduction, 2019). Blue-green solutions
(BGS) are surface open solutions complementary to
underground stormwater pipe facilities to handle urban
flooding. Malmo municipality accelerated the implemen-
tation of BGS after serious flooding on 31 August 2014.
The retrofitting of urban open space, such as parks and
streets, to accommodate BGS was enacted through the
(re)development of urban areas. Such adaptations are
adding to the complexity of rapid urban changes (i.e.,
Mottaghi, Karrholm, & Sternudd, 2020), putting pressure
on urban green space and potentially leaving less space
for children.

BGS can be designed and incorporated into the urban
open space in many different ways. BGS that imply green
elements and natural features could potentially amplify
the possibility to co-create play spaces. However, BGS
can also be designed and executed in a way that takes
away space from children’s recreational places. This high-
lights a potential conflict between goals in ecological
and social sustainable development and emphasises the
necessity to study the play possibilities generated by BGS
in urban space.

This article explores the possibilities for BGS to be
used as part of children’s playscapes in the Augustenborg

neighbourhood in Malma. The objective is to understand
the extent to which ecological and social values can rein-
force each other in terms of creating environments with
affordances for children’s play. We draw on ‘affordance’
as a concept to concentrate on interrelated qualities and
features of an environment, while investigating possibil-
ities for playful movements that BGS in Augustenborg
offer to younger (3—6 years old) and middle (7-10 years
old) children. The area is primarily investigated through
a postal survey, to recognise the best potential place
for children’s outdoor activities. The identified area—the
neighbourhood park—has subsequently been analysed
with a reviewed method to assess the possibilities to play
and with on-site observations to realise different aspects
that influence the actualisation of those possibilities.

2. Theoretical Background

James J. Gibson (1979) introduced the concept of affor-
dance to account for the possibilities for action that
an environment offers to animals, including humans.
A developed concept of affordance includes responses
to sequentially revealed offers for action as in ‘nested
affordances’ (Gaver, 1991). Affordances can also be con-
sidered as dependent on personal history or imagination
as in the concept ‘carried affordances’ (Kopljar, 2016).
The concept of affordance is applicable to study that
which is directly present in an environment. Heft (1988)
drew on Gibson’s affordance and focused more on the
characters of physical affordances of the environment.
He outlined a transactional worldview that accounts for
the ever-changing interaction between humans and envi-
ronments (Heft, 2013). Included in this, he studied phys-
ical affordances for children. While affordance is always
there to be perceived, his work reveals how good chil-
dren are at perceiving affordances, since they are open
and “less pervasive as compared to adults” (Heft, 1988,
p. 31). Heft explains affordances as “perceptible prop-
erties of the environment that have functional signifi-
cance for an individual” (Heft, 2010, p. 18) and recog-
nises the theory as a suitable one to study “interrelated
qualities of environments and environmental features
that often fail to appear in conventional accounts of envi-
ronmental perception” (Heft, 2010, p. 22). He describes
affordance as a relational concept that is dependent on
the physical properties of both the environment and
the user (Heft, 1989). The final action depends on how
individuals connect to the environment. Heft (1989) dif-
fers between ‘potential affordances’ (action possibili-
ties) and ‘actualised affordances’ (utilised possibilities,
revealed when actions are taken). While there are a vari-
ety of potential affordances, depending on how individ-
uals detect them, there are a limited number of actu-
alised affordances. Heft’s work is later followed by other
researchers (i.e., Kytta, 2004; Lerstrup & Konijnendijk
van den Bosch, 2017) focusing on characterising an ideal
environment where children are likely to actualise mul-
tiple affordances. In this article, we borrow affordance
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theory to shift from looking at BGS as just ecological
pieces of the urban landscape to the attached pieces con-
nected to the surrounding environment.

3. Methodology

We initiated our study with Augustenborg urban hous-
ing area (Figure 1). The importance of the research was
revealed through an ethnographic pilot study in 2017,
but we will not go through that material in this article.
The study included observations and unplanned inter-
views, looking at how different actors experience BGS
through movements and sensory engagement. The men-
tioned study disclosed the nexus between the material-
ity of BGS and the experiential environment. The data
collection, for the present article, started with a postal
survey in Winter 2018, which helped us select a more

Sunken lawn

Paved canal

: “, \Wet pond
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Dry pond & /
Green connection <
Residential area

Non-residential area
Park

narrow and focused study area. Based on the result, one
area (the park) was identified as a potential play area and
was analysed concerning different features of BGS based
on the classification of outdoor environment for children
proposed by Heft (1988) and Lerstrup and Konijnendijk
van den Bosch (2017). Later in Summer 2020, on-site
observations were carried out as a complement to the
previous methods.

3.1. The Augustenborg Neighbourhood

Our case study is an administrative district in Malmo
within Sweden called Augustenborg. Malmé went
through an economic crisis in the late 1980s after
its main industries collapsed. Thus, the city followed
new development strategies by shifting towards neolib-
eral and sustainable planning strategies (Baeten, 2012;
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Figure 1. Map of Augustenborg showing BGS in urban open space. Source: Mottaghi et al. (2020).
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Holgersen & Malm, 2015). Augustenborg is an urban
neighbourhood accommodating 3,875 inhabitants
within 1,887 households (Malmé stad, 2019; updated on
27 September 2019). The neighbourhood was planned
as a post-war green housing area in 1947 and was devel-
oped entirely by the municipal housing company MKB
from 1948 to 1952. The housing blocks are mostly 3-5
story and are open block type, providing a range of
rental apartments (Tykesson & Ingemark Milos, 2001).
The residential landscape is connected to the neighbour-
hood park. The original intention with the interconnect-
ing park in Augustenborg was to let the green areas
expand from the central park into the spaces between
the residential buildings and in that way erase the bor-
ders between plots used for housing and the park area
(Tagil, 2020). In the 1970s, the area lost its popularity as a
desirable living area. Social problems such as criminality,
unemployment, and changes in the requirement of hous-
ing standards appeared to evolve and people started to
move out of the area.

In 1998, Eco City Augustenborg was proposed as a
redevelopment project to enhance the social and ecolog-
ical status of the area. Since the area previously suffered
from the consequences of flooding, the main design con-
cept was to improve the management of urban flood-
ing through embedding BGS on its already green land-
scape. The neighbourhood park was largely remodelled
into a floodable sunken lawn. Other objectives were
to improve waste management and apply participatory
development and environmental approaches by involv-
ing the community (Stahre, 2008). Despite the intro-
duction of participatory initiatives such as Gnistan, a
social meeting place for children who are 6-14 years
old that organises activities both indoors and outdoors,
and Véxtvdrk, with pedagogical and gardening activities
for children, the initiatives were not focusing on the
potentials of BGS as such (Martinez Avila, Hanson, &
Alkan Olsson, 2020). We chose this specific case because
it is a pioneer retrofitting urban project in which the
landscape was redeveloped to accommodate the urban
runoff from heavy rainfalls through different types of
BGS. The project has been proven to technically func-
tion well (Sérensen & Emilsson, 2019). Moreover, it is
a well-known test-bed project for urban resilience in

Table 1. Children-related items in the questionnaire.

Europe and it won the UN World Habitat Award in 2010
because of its approach to sustainable development.
Some research has been done regarding the technicality
of BGS in the Augustenborg area (Emilsson & Sorensen,
2020; Nilsson, Nilsson, & Persson, 2020). However, the
intersection between the blue-green infrastructure and
potential social values for children remains unexplored.

3.2. Postal Survey

An extensive postal survey, designed mainly for other
inquiries, was used to collect information from inhabi-
tants in Augustenborg about what BGS actually mean
to them in their everyday life. The questionnaire was
designed mostly in the form of Likert scale questions,
asking the inhabitants about their use, proximity to, and
experience of three types of BGS: a sunken lawn, wet
ponds, and paved canals implemented in the neighbour-
hood. Two questions were included to gain a general
impression about which types of BGS are possibly the
most attractive to children. These questions were asked
separately for each type of BGS. Also, the demographic
section asked about the number of children and adults
in each household. Table 1 shows the three included
children-related items. The questionnaire was sent to all
households in Augustenborg in November 2018 and col-
lected back by the end of the year. It was answered by
328 households.

3.3. Assessment Tool

According to the survey (explained in Section 4), the
sunken lawn which covers a large part of Augustenborg
Park was recognised as the area most frequented by chil-
dren. Hence, for our study area, we selected an area of
the park with a variety of terrain changes and vegeta-
tion. This area includes BGS with ponds, bioswales, and
canals interplaying with the sunken lawn, together with
hills and different vegetation. The area is surrounded by
a school, a kindergarten, a musical playground, a dog
park, and sports fields (Figures 2 and 3).

To initiate the discussion on play possibilities offered
by BGS in the park, the research team searched for
affordance-based assessment tools. By observing a

| usually see this age group there Children Teenager Young Middle-aged Senior
(you can choose several options). O O O O O
| go there with children. Never A few times A few times A few times Everyday
ayear a month a week
O O O O O
Enter the number of children & adults Children Adults
in the household (include yourself). under 18

Note: The first two questions were asked separately for the sunken lawn area (in the park), wet ponds, and paved canals located in

Augustenborg outdoor environment.
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Figure 2. Augustenborg park setting.

nine-year-old boy in his daily life, Heft (1988) developed
a functional taxonomy for children’s outdoor environ-
ment by applying the concept of affordance. He was
inspired by the five affording features formulated by
Gibson (1979) as Places, Attached objects, Detached
objects, Substances, and Events. Heft’s work inspired
other researchers to develop several assessment tools
for children’s outdoor environments (i.e., Refshauge,
Stigsdotter, Lamm, & Thorleifsdottir, 2015; Woolley &
Lowe, 2013). Lerstrup and Konijnendijk van den Bosch
(2017) developed an assessment tool for the outdoor
environment to evaluate meaningful action possibili-
ties for younger (3—6 years old) children. By meaning-
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ful action possibilities, they mean the possibilities for
actions that are perceptible and important to children.
The tool evolved from the functional significance that
was already being proposed by Heft (1988; Figure 4).
The assessment tool contains functional categories and
summarises features for analysing affordances of out-
door settings by developing the classes that have already
been highlighted by Gibson and Heft. Lerstrup and
Konijnendijk van den Bosch (2017) underlined the form-
based features of open ground, sloping terrain, shielded
places, rigid fixtures, moving fixtures, loose objects,
loose material, water, creatures, and fire playing roles for
meaningful actions to be carried out by younger children.

Figure 3. BGS in Augustenborg. From left to right: large bioswale; small pond along the park; and concrete canal along
the park.
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Functional classes

of outdoor
Affording features  features (Heft,
(Gibson, 1979) 1988)

Classes of
outdoor
features Key activities®

Activities® (Heft, 1988) and(Lerstrup et al.) (Lerstrupetal) (Lerstrupetal)

Places (Immobile)  Flat, relatively
smooth surface

Walking, running, cycling, (skating,
skateboarding), driving, playing ball, song

Openground  Run, drive, walk

games, games in bigger groups
Relatively smooth  (Coasting down), rolling/sliding/running down,  Sloping terrain  Roll, slide,
slope rolling objects down, jumping down, climbing clamber
up; for ditches: jumping over, building over,

hiding in, sitting in

Shelter Microclimate, prospect/refuge, privacy, hiding in, Shielded places Hide, as frame

lying in, sitting in

Aperture Locomoting from one place to another, looking
and listening to adjacent places

Attached Objects,  Attached object
(Immabile,
countable)

Sitting-on, jumping-on/over/down-from,
running around, hiding behind, building on jump
Climbable object  Exercise/mastery, looking out from, passing

Rigid fixtures  Climb, balance,

from one place to another, lying-on, climbing,
balancing-on, hanging by arms, hanging in legs
Non-rigid attached  Swinging-on, swaying-in, seesawing-on, looking ~ Moving fixtures Swing, sway,

object out from, spinning, sitting in, lying on, springy

Jjumping
Detached Objects  Graspable/
(Movable, detached object
countable)

Drawing, scratching, throwing, hammering,
batting, (spearing, skewering), digging,
cutting, tearing, crumbling, squashing, treasures

seesaw, spin

Loose objects  Arrange, modify,
as tools, props,

building of structures, picking, gathering,
sorting, arranging, making patterns, as
accessories, as tools, throwing, sawing, carving,
bending, breaking, thatching, crushing, hacking,
tasting, eating, kicking in, walking on foot

extensions
Substances
(Movable, not
countable)

Mouldable material Construction of objects, pouring, modification of Loose material ~ Dig, move,
its surface features, moving around, moulding,
smearing, kneading, smashing, digging-in,

mould, smear

raking, sifting, kicking in, gliding in

Water Splashing, pouring, floating objects, (swimming, Water

Pour, mix, splash,

diving, boating), fishing, mixing with other float
materials to modify their consistency,

gathering, throwing into, jumping in, floating

with the stream, building of dams

Events (Changes) Following, catching, caring for Creatures Look for, handle,
care
Feeding, poking with sticks, sitting by, follow Fire Feed, look after,
cooking, drawing with charcoal, putting out sit by

*Regular font: Heft and Lerstrup et al. In brackets: Heft only. Italics: Lerstrup et al. only.

PKey activities = distinctive and attractive activities for each class.

Figure 4. Activities and classes of outdoor features. Source: Lerstrup and Konijnendijk van den Bosch (2017, p.54).

We borrow the taxonomy to explore such materially
present offers for play—affordance features—by the BGS
in the park. We assessed the area with the aforemen-
tioned tool to identify the children’s possibility for play,
offered by the BGS.

3.4. On-Site Observations

As researchers who are not users of the area on an every-
day basis, we needed to move from looking at a place in
our study towards exploring children’s being in the place
interacting with BGS features. To explore whether chil-
dren interact with BGS affordance features and utilise
the play possibilities, observations were carried out
in Summer 2020 on dry days of Thursday 2020.07.16,
14:30-15:30; Friday 2020.07.17, 13:00-15:00; Saturday
2020.07.18, 17:00-18:00; Sunday 2020.07.19, 15:00-
16:00; and a rainy day of 2020.08.28, 15:00-16:00.
During the six hours of observation, 63 children were
observed, of which 34 are estimated as younger (3-6
years old) children and 29 are rated as middle (7-10 years
old) children. Coming up with an exact age of the children

without carrying interviews is impossible, and since we
intended to minimise influencing the user behaviour, we
estimated the belonging age group without approaching
them directly, based on size, abilities, and skills.

Since the studied group was composed of children,
we tried to avoid taking photos or filming, which is
restricted by law in Sweden. The observational methods
used in this study include making field notes, sketches,
and tracing maps, to understand how children move
around in the park, as well as which features of BGS chil-
dren include in their movement and play. The methods
allow documenting activities and behaviours with min-
imal researcher interference. Tracing allows registering
people’s movements in limited spaces with lines on a
plan of the studied area (Gehl & Svarre, 2013). It thus
maps spatial movement but is limited when it comes to
mapping the duration of movements, as well as stops or
significant tempo changes.

Throughout the observation, we also used com-
plementary methods, such as taking notes and doing
sketches. The combination of methods not only allowed
us to start from an incident and explore related
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associations, but it also helped us to move from indi-
vidual interpretations to more general ones later on
(Lury & Wakeford, 2012). The observations and the col-
lected material then enabled us to reflect on mobility
as an “experienced and embodied practice of move-
ment” (Cresswell, 2010, p. 19). The research team ini-
tially considered carrying out the observation during
Spring 2020. However, the plan was postponed due to
the Coronavirus pandemic outbreak in February 2020,
which had a serious impact on everyday life. This also
became very noticeable to the researchers during the
occasional park visits. The situation changed slightly in
summer, mostly after people started their summer vaca-
tions and spending more time outdoors. Yet, the pan-
demic was likely affecting people’s use of space during
our observation, like other aspects of daily life.

4. Results

The results from the survey revealed that children are
not only most observed in the sunken lawn (compared
to canals and ponds) but also compared to the other
age groups, this group was mentioned as the most active
group around it. Half of the respondents confirmed chil-
dren’s presence around the sunken lawn. The numbers
for the canals and ponds are 42% and 44% respectively.
Moreover, the families living with children (68 out of 328
households) use the sunken lawn area together with kids
more frequently than other types of BGS. The percent-
ages of families visiting BGS with kids at least a few times
per month are 74% for the sunken lawn, 67% for ponds,
and 63% for canals.

After gaining a general impression of the park as
a potential area for children’s activities, we took the
study further to explore if the park provided children
with BGS-related play affordance features highlighted by
Lerstrup and Konijnendijk van den Bosch (2017). Fire
was the only class we excluded from this study, due to
not considering it as a direct affordance feature of BGS.
The assessment result (easier to be read together with
Figure 2) indicates that the sunken lawn contains a large
open ground that is a flat, relatively smooth surface to
run, drive, or walk on. Different parts of the park pro-
vide sloping terrain for children to roll, slide, or clam-
ber. These features are prominent in the hills and around
the large bioswale. Behind the large hill (across the play-
ground), around the dry pond and large wet pond, dense
natural areas with different trees and vegetation are sit-
uated. Such places offer shelters and shielded places to
hide or use as a frame. In the dry pond, along the large
bioswale, and around the large pond, several concrete
objects serve as rigid fixtures offering children the possi-
bilities to climb, balance, and jump. Due to the presence
of large amounts of vegetation, and especially those
with more flexible parts such as branches as non-rigid
attached objects (moving fixtures), there are some possi-
bilities to swing but not much to sway, seesaw, and spin.
Various types of bio-waste like coarse, woody debris, and

fallen leaves provide children with graspable detached
objects (movable and countable) to arrange, modify, or
use as tools like props and treasures. Due to the loca-
tion of the sunken lawn in the downstream part of the
stormwater system, the soil moisture is usually higher
than in other parts of the area. It is even higher in the
lower parts of the lawn like inside the bioswales. Hence,
there are usually mouldable materials (movable and not
countable) available for children to dig, move, mould,
and smear, depending on weather conditions. Plenty
of water is available for children to pour, mix, splash,
and float things on. However, the amount is fluctuating.
The wet ponds are usually full of water. Other elements
of the canals, dry pond, bioswales, and the entire lawn,
depending on the time and intensity of rain, may tem-
porally hold some water too. Different kinds of animals,
such as birds and worms, are occasionally in the area.
These creatures may create some events for children (i.e.,
to look for, chase, handle, and care for).

Following the mentioned results, we carried out
observational studies by focusing on exploring if and how
children in the park actualise the above-mentioned pos-
sibilities for play. The observational results come from
tracing users, while the observer was mostly sitting on
the only two benches available, which are in sight of
the study area. Pink (2012) explains that places provide
a template for practice and to understand the pattern
of practice, understanding a place through a series of
routes, rather than as a bounded locality, is essential.
Being in an urban environment is formed along paths
rather than in places, and places are shaped by coming
and going to and from different locations and situations,
i.e., through movement (Ingold, 2008). Here we applied
a tracing method which helped us relate the users’ prac-
tices to a wider environment. The tracing maps are illus-
trated in Figure 5 and will be discussed later, together
with the information documented through field notes
and sketches. Each map has been developed on a dif-
ferent occasion and is tagged with the observation date
and time performed in July and August 2020. The pattern
of people’s movements in or around the studied area is
presented with red lines. Each user is given a number in
red. Family gatherings are shown with numbers in black.
The lines specifically representing children’s movements
are marked with yellow circles. The perimeter of the cir-
cle is shown in yellow if the child was only a passer-by
and the circle is filled in yellow if the child stayed and
performed in the area.

5. Discussion

This study researches the potential multi-functionality
of BGS in terms of possibilities to be used as children’s
playscapes in Augustenborg and explores attributes that
influence the actualisation of those possibilities. The dis-
cussion will partly reflect on the potential for co-benefits
or conflict between goals in ecological and social sus-
tainable development and partly challenge the discourse

Urban Planning, 2021, Volume 6, Issue 2, Pages 175-188

181


https://www.cogitatiopress.com

& COGITATIO

17 July, Fri 13:00-15:00

~——— PEOPLE'S MOVEMENT PATH
GIVEN NUMBER TO INDIVIDUALS
GIVEN NUMBER TO THE GROUPS STAYING IN THE AREA
CHILDREN PASSING THROUGH THE AREA

CHILDREN STAYING IN THE AREA

RESEARCHER's POSITION

DOGS

@O0~

Figure 5. Tracing maps from field studies, July—August 2020.
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that it is possible to fill diminishing urban open space
with added layers of functions without radically lowering
the quality of place.

The result from the survey shows that, according to
the respondents, the BGS in Augustenborg afford some
degree of interaction with children. It indicates that chil-
dren’s presence is the highest for the sunken lawn that
covers a large share of the park. The children-related,
strategically planned land uses around the park such as
the kindergarten, school, playground, and open sports
fields also acknowledge the possible frequent presence
of children within the proximity of the park. Studying
the park by assessing the BGS-related play affordance
features, with a reviewed affordance-based assessment
tool, also revealed a wide range of play potentials in the
park. The result indicated promising play potential for a
variety of children’s activities. However, the potentials
per se cannot guarantee the use of a place by children.
This fact stood out while exploring the park through
observations and looking for whether and how children
interact with BGS. The results of observations are par-
tially presented in Figure 5.

The observational result showed very different
dynamics at the place in different visits. Temporal
changes largely influenced the number of people and
their behavioural patterns. The use of the area altered
with i.e., how warm it was, how windy it was, if it was
rainy, which day (weekday or weekend) or which season
(vacation time or school time) it was, etc. The sunken
lawn was mainly used as a shortcut for commuting dis-
tance and travel time reduction. This function could be
affected by how wet the lawn was (i.e., on rainy days).
The commuting tempo was quite high in this area. In
general, the area looked like it was being used as a tran-
sition area in which, during working days, the pace of
movement was quite high. The area was also very pop-
ular with dogs. No dog could keep from exploring the
lawn. However, although BGS offered many possibilities
for play in the park, children’s use of BGS affordance fea-
tures was limited. Following, we discuss possible expla-
nations based on the observational study.

First, children were most often controlled by author-
ity figures like parents. It became clear how their use
patterns were influenced by their parents’ use of space.
Families with kids only recognised the playground as
their main play destination. If the adult did not spend
time in other parts, the children did not get involved
with other play features either and the sunken lawn
remained an isolated green island, absent of children.
If the natural play values have not been recognised by
the authority figures, how will children be able to dis-
cover them, when they have not been given possibili-
ties to spend time in other parts? For children, experi-
encing an environment requires being in the place and
spending time there. Without that, it would be difficult
to develop visual perceptions, which according to Heft
(2010, p. 16) “is a process of detecting what is immedi-
ately in view.” As observed, children were interested in

BGS affordance features in the area, but the matter of
concern was having a chance for engagement. Whenever
children followed the authority figures to the playground,
even if they walked fast, every chance a child could get
resulted in interacting with the nearest terrain change.
For example, a little boy was following his mother on
his mini-scooter. Suddenly, he stopped and left the mini-
scooter on the sidewalk. He jumped onto the lawn, bent
over, and put his hand inside the pipe underneath the
road. After a few seconds, he walked back toward the
mini-scooter and left the area. Another example was a lit-
tle girl walking with her mother towards the playground.
She turned her head towards the lawn and immediately
decided not to walk straight anymore. She went into the
lawn, played with the slopes of the little bioswale, chased
some birds further down, and finally continued walking
towards the playground.

Interestingly, excepting the open ground part of the
park, the rest of the BGS features in the area are far from
passer-by’s sights. There is almost an impression that the
purpose behind designing the park was not to encourage
people to stay there. The entire park is equipped with
only two benches, placed far from the obvious terrain
changes. This means there was no furniture for adults to
sit comfortably and let the children discover the poten-
tial affordances while watching them carefully. While
affordances are shaped by individual capabilities such as
interest (particularly for younger children), they are also
affected by external factors such as their authority fig-
ures, who are in turn affected by their own affordances
and values (e.g., habits, culture, time, etc.). Another
observation was that even if children passed by the
wet pond, they did not interact with the water because
it was either not detected or not attractive. We know
that children’s interactions with water features are influ-
enced by different parameters such as age, weather, and
localities (i.e., Bozkurt, Woolley, & Dempsey, 2019; Kytta,
2002). Yet, it also depends on the socio-cultural practices
of authority figures (i.e., the norms and considerations
that affect children’s perception of affordances largely;
Kytta, 2004).

Temporal changes also influenced children’s use of
BGS in different ways. For example, at weekends, fami-
lies spent more time at the park. They usually had two
favourite spots to gather, close to the small bioswale
and the small hill. As mentioned before, we excluded
the feature ‘fire’ from our analysis through the assess-
ment tool. Interestingly, in the observation, fire showed
up as a strong unexpected and indirect affordance fea-
ture of BGS for family gatherings around their favourite
spots. This might be due to reasons related to the micro-
climate, for example, because of the trees or pleasant
humidity. Family gatherings provided an opportunity for
the children to stay on the lawn and actualise the poten-
tial affordances. By observing a few gathering occasions,
we realised children engage with the materiality of BGS
in various ways. Mostly, subtle uneven surfaces, as well
as surfaces of the small bioswale where digging was
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possible, were found to be more attractive for younger
children. The lawn only attracted middle children when
combined with external detached objects like bicycles
(to ride and accelerate) or with other internal attached
objects like tree branches (to swing, depending on the
child’s size, weight, and skills).

Furthermore, children engage with an urban environ-
ment as a whole and not necessarily only with those
areas that are specifically allocated for their use (Jansson,
Sundevall, & Wales, 2016); the spatial configuration and
design of an interesting place will capture their attention.
While the designed play environments attract children
more, they might also make them less motivated to look
for affordances provided by places that are not specif-
ically designed for play. If they do not get the chance
or motivation to get closer to BGS, they will not recog-
nise their additional natural play potentials. This partially
explains why only the small bioswale and the large hill
close to the playground were used by children and mostly
by the younger children visiting the playground.

Moreover, the results showed how various relations
between the environment and human behaviours affect
affordances. The relation children establish with the envi-
ronment is complex and affected by socio-ecological
structures (Badland et al., 2016). Play affordances do
not always occur directly. They may arise sequentially
as nested affordance (Gaver, 1991), relationally as car-
ried affordance, related to personal background (Kopljar,
2016), or compositionally as ‘synergistic affordance,
which is the outcome of coincidental actions (Mottaghi
et al.,, 2020). When some people decide to leave pic-
nic trash on the lawn, it is not only due to psycho-
logical reasons related to habits or cultural differences,
but possibly also to spatial reasons, such as not being
close enough to the trash bins, thus introducing a lack
of ‘good’ behaviour. Different behaviours may activate
potential affordances through the mediators they gener-
ate. Affordances of a place set up human action possibil-
ities as well as their consequences (Heft, 1989). Figure 6
shows an example. A family left the little hill without col-
lecting their picnic trash. As affordances are unique to
observer(s), a member of this family recognised the large
bioswale as a perfect place to overturn the grill and extin-
guish the fire. This became interesting to a dog being

walked on the lawn, but its owner tried to distract the
dog from getting closer. The day after, more trash was
added and scattered. Although this spot is one of the
two favourite spots for a group gathering, no one was
even getting close. The wasted food attracted the birds
and turned animals into the main users of the lawn. Their
presence mediated the interaction between the park and
children and actualised some play affordances as events.
This shows how a complex situation may result in play
affordance for children.

There seems to be considerable potential for co-
benefits when ecological values such as BSG and social
values such as children’s playscapes collaborate in space.
This study shows that Augustenborg Park was used
by children as recreational grounds and somewhat as
playscapes, but there were limits in the design to attract
children to physically engage with BGS since they are not
inherently assured to be used by children. To increase
the play values, the sociality and spatiality would need
to be considered together and included in the planning
and design guidelines. Children need to be considered as
an important target group in stormwater management
since what functions for them usually does for others as
well (Shaw et al., 2015). To support children’s everyday
needs, understanding their perspectives and considering
their experiences in the process of design and manage-
ment of urban spaces is crucial (Horelli, 1998).

In the current situation of climate change, there are
arguments to develop more urban open green spaces
for managing stormwater. Increasing knowledge on how
built and social structures influence the everyday use of
BGS would support decision-makers in promoting larger
benefits of BGS. In the densification trend, urban open
spaces are instead diminishing and being assigned to con-
tain solutions for an adding amount of everyday func-
tions such as bicycle parking, waste sorting, BGS, and
play spaces. Some of these functions can be defined in
spatial terms, while other functions are more dependent
on qualitative values that also have spatial demands and
are hence difficult to define in spatial terms. In the over-
all densification trend, it is important to acknowledge
that there is a limit to how spatially small the urban
open spaces can be to—through a good design—contain
all the needed functions for adequate and sustainable

Figure 6. Example of relations between human actions and affordances of BGS. From left to right: the small hill (one of
the two main popular spots for family gatherings); 18 July, inside the large bioswale after one family left; 18 July, park
view afterwards; 19 July, trash added and spread out, no family uses this spot anymore, behind the camera, birds gathered
around the food waste and a few children run to chase them; and 19 July, more trash in the swale.
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urban life. Otherwise, the consequences of rapid urban-
isation will limit the possibilities for children’s activities
to take place in urban space.

6. Conclusions

This research shows that, due to diversity in their nature,
BGS offer a variety of potential play affordances to chil-
dren in Augustenborg Park. However, the study also
shows that actualised play affordances were limited and
children did not really engage with BGS playing fea-
tures. Actualised affordances happen at different levels
as they are perceived, utilised, and shaped (Kytta, 2002).
Any interruption in the process affects the actualisation
of affordances. It is not enough to focus only on the qual-
ity of BGS play features. Urban planners need to pay
attention to spatial design and hierarchy. Urban envi-
ronments with BGS need to be designed in a way to
help users to identify it as a place to stay in, rather than
to just pass through. Also, instead of making the affor-
dances offered by BGS compete with other affordances—
offered by children places, like playgrounds—it is neces-
sary to make them complimentary of each other. This
can happen by producing a series of places that are on
similar levels of importance, as well as making BGS affor-
dances more accessible. A rich spatial integration creates
a dialogue and symmetrical relations between different
places. It not only expands dimensions of play destina-
tions but also provides opportunities for BGS to be per-
ceived and utilised as diverse places to spend time for
both children and their authority figures.

An environment might bring perfect play values to
children, but not fit the socio-cultural structure of the
environment (Ergler, Kearns, & Witten, 2013). Older chil-
dren are usually able to make their own discovery and
adventures in a place, but younger children’s use of a
place is largely influenced by the socio-cultural practices
of authority figures. Hence, authority figures should be
considered in the planning process, in terms of allowing
them to recognise the offered affordances. This occurs
through creating more opportunities for interaction with
BGS, for example by adding seating such as benches in
relevant areas. Attracting parents to spend time near
BGS also gives children time to explore different niches
of the environment and to find additional play affor-
dances. This study also shows that play affordances are
not always arrangeable. On-going temporal changes and
constant sequential and synergistic effects influence the
affordance of a given environment. Moreover, individ-
ual affordances alter with individual changes as chil-
dren develop in size, viewpoint, and skill (Gibson, 1979;
Heft, 1988).

Children’s interaction with nature enhances their cog-
nitive development and health. Since BGS offer various
ecological play affordances, it is well worth urban plan-
ners putting effort into the actualisation of BGS play
affordances, which requires considering children in the
early stages of planning. Increasing knowledge of the

relations between children and existing urban environ-
ments helps the process of decision-making to focus
more on how to provide children with a better urban
environment to play in. We saw how two different set-
tings of a similar design, like the bioswale, might cre-
ate different affordances in terms of both stormwater
resilience and affording children to interact with the
urban landscape. This study highlights a recommenda-
tion for maximising the use, spatial, and physical charac-
teristics of BGS, which all need to be discussed together
and in relation to the sociality of the environment. This
study also shows that, due to the complexity of explor-
ing the relationship between children and their envi-
ronment, combining different methods can improve the
quality of research. On our way to more effective poli-
cies and investment opportunities, through which BGS
and children playscapes support one another, we still
need to improve our socio-spatial understanding of the
interaction. Hence, further research is required to recog-
nise what kinds of behavioural patterns BGS may trig-
ger in children and how they respond to children’s every-
day needs.
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