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ABSTRACT ARTKLE HISTORY
calls forinvestment In greenlinfrastructures, whichcan providea rangeof Received 12 April 2022
ecosystem services in support of sustainability and resilience, are  Accepted 13 March 2023
increasing amidst the dimate crisis. The COVID-19 pandemic has
revealed for many the important benefits of greenspace to cultural
ecosystem services, particularty to individuals' own assessments of their o

mental and emotional health, or subjective wel being (SWB). This ﬁfﬁff?nfgrggﬂ”r‘aﬁﬁ;
pandemic has also revealed the unevenness of these benefits. In order  justice; environmental
to better understand the contributions of greenspace to SWB,as well as  petceptlon

the distribution of the benefits, during times of shared social-ecological

disruption, we investigate perceptions of greenspace and their effect on

SWB during the COVID-19 pandemic. We use a mixed methods

approach combining data from surveys and interviews conducted with

US post-secondary students. Our results indicate that perceiving the

outdoors as good for you is related to higher levels of SWB. We also

find that both prior experience with nature and current social

environmental circumstances play an important role In shaping this

perception. When considered alongside research regarding

environmental justice and chikfren's access to nature, these findings

suggest a need for both distributional and intergenerational justice in

greenspace planning, design, and managemen as well as explicit

attention to the role of greenspace in coping with future social-

ecological disturbance.

KEYWORDS
subjective well-being;

Introduction

The ongoing climate crisis and associated concems for sustainability and resilience are driving
investment in green infrastructure, including parks and gardens, street trees, and bioswales (to
name a few). Green infrastructure can provide many ecosystem services, or benefits to human com-
munities, including regulatory functions like mitigating stormwater flooding and moderating local
temperatures. and cultural services such as improving physical, mental, and emotional health and
wel being. Prior literature extensively documents the positive association between green spaces
and human health and well-being (Bertram and Rehdanz 201S; Douglas, Lennon, and Scott 2017;
Van den Boschand Sang 2017). Given the expeaation of a future marked by continued incidences
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of social-ecological disturbance, it is also important to understand if and how green infrastructure
provides these cultural ecosystem services during times of shared crisis.

The early COVID-19 pandemic saw the closure of schools, parks, and non-;;,ssential businesses
alongside stay-at-home and social distancing orders, which severely disrupted everyday life for bil
lions of people around the world. This event has enabled assessments of the well-being benefits of
green infrastructure during a time of social duress. Emerging findings suggest that parks, yards,
gardens, and other greenspaces have indeed helped maintain or improve well-being during the
COVID-19 pandemic (Berdejo-Espinola et al. 2021; Larson et al. 2022; Lehberger, Kleih, and Sparke
2021; Maurer and Cook et al. 2021; Poortinga et al 2021; Ugolini et al 2020). These studies,
however, have also raised questions about for whom greenspace is beneficial. Research in the
United States and the United Kingdom suggest those with limited access to greenspace struggled
to find time and space outdoors during stay-at-home orders and public park closures (Burnett
et al. 2021; Lopez et al. 2021; Slater, Christiana, and Gustat 2020). Those with limited access are
by-and-large low-income and/or BIPOC' individuals, though not all low-income and/or BIPOC indi-
viduals suffered from decreased access (Lee et al. 2021).

Thebarriers to access have been well-documented in the literature on urban space and environ-
mental justice (Barbosa et al. 2007; Dai 2011; Nesbitt et al. 2019). Moreover, physical presence of
greenspace does not ensureaccess. Inadequate transportation, connectivity infrastructure, andpro-
visions for disability continue to present barriers to access, as do socio-cultural phenomena such as
continued harassment and violence against women, LGBTQ2 and BIPOCindividuals in public green
spaces (Grilli, Mohan, and Curtis 2020; Groshong et al. 2020; Roberts et al. 2019; Sonti et al. 2020;
Wang, Brown, and Liu 2015). In addition to Issues of distributional, representational, and procedural
justice, questioos of intergenerational justice should be considered. Research indicates children's
time in nature is decreasing over recent generations (Arvidsen et al. 2022; Kellert et al. 2017;
Larson, Green, and Cordell 2011; Larson et al. 2019: SkAr and Krogh 2009), though some recent
studies suggest this is not a universal trend (Novotny et al. 2021). Meanwhile greenspaces are
under continuing pressure from urban growth, economic development biodiversity loss, and
climate change (IPBES2019; IPCC 2021; McPhearson et al. 2021). As such, the availability and acces-
sibilrty of greenspace for children now, and for future generations, is far from guaranteed.

In addition to availability and accessibility, therelatiooship between green spaceand cultural eco-
system services are influenced by many other factors including demographics, landscape compo-
sition, connectedness to nature. and individual perceptions of aesthetics, biodiversity, and
restorativeness, or the extent to which a space is perceived by an individual to be beneficial
(Deng et al. 2020; Jarvis et al 2020; Lai et al. 2020; Wang et al. 2019). In other words, receiving
benefits from green infrastructure relies upon each individuals' particular interactions wrth and
within their social and environmental contexts, including access,perceived accessibility, and individ.
ual perceptions and relatiooships to the landscape.

Nor are social-environmental contexts static. Perceptioos and relations to the environment are
shaped over time and across generations through experience and interaction with andwithin par-
ticular landscapes(Ingold 2021; Raymond et al. 2021; Verbrugge et al. 2019; Williams 2014). Assuch,
the narrative dimension to environmental perceptions and relations can, in turn, be anticipated to
affect the benefits received from greenspace. Most studies regarding individuals' perceptions of
green space and associated benefits, however, rely on pre-established scales, rather than personal
narratives, to assess individual responses (Irvine et al. 2013; Nordh, Evensen, and SkAr 2017; Teti,
Schatz, and Liebenberg 2020). Suchassessmentsleave open questions about how individualsunders
stand their perceptions to take shape, and shift in response to changing social-;;,nvironmental con-
texts. Exploring these questions can help further our understanding of the provisioning of cultural
ecosystem services - specifically, benefits related to personal well-being - during times of shared
social-ecological disturbance. Thus, in thispaper we use individuals' narratives of spending time out:
doors and coping with the early (March-dJune 2020) COVID-19 pandemic to explore how prior
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experience of greenspace and current social-environmental circumstances shape the experience of
one particular cultural ecosystem service - subjective well-being.

Literature review

Theories for green spaces' contribution to subjective well-being (SWBJ proceed from the Idea that
people have an innate affiliation with nature, and thus contact with natural environments can aid
in stressrecovery and psychological restoration (Kaplan 1995; Ulrich et al. 1991). Environmental pre-
ferences. however, vary with respect to the individual and landscape, and thus have bearing on the
contributions of nature to SW8 (Hartig et al. 2011; Herzog, Maguire, and Nebel 2003). In order to
assess variation in these preferences, several standardised scales have been developed. These
include the Perceived Restorativeness Scale (PRS) (Hartig et al. 1997), which is widely used to
measure how individuals view time in different environments in terms of enhancing well-being
(Hipp et al. 2016; Peschardt and Stigsdotter 2013), as wellas other PR scales to test which landscape
factors affect restorative potential (Van den Berg, Jorgensel\ and Wilson 2014; Wang et al. 2019).

Variousnature-connectedness scalesare also widely usedto assess feelings or perceptions of con-
nectedness to nature (CTN) in relation to variation based on individual and landscape factors (Mayer
and Frantz 2004; Nisbet, Zelenski, and Murphy 2009), and in tum how differences in CTN influence
such factors as SWB(McMahan and Estes 2015; Russell et al. 2013) and pro-;;,nvironmental behaviour
(Whitburn, Linklater, and Abrahamse 2020). CTN studies have also explored the influence of childe
hoodexperiences with nature on natureconnectedness acrossthelife-course.This research suggests
that prior environmental experiences have a measurable effect on CTN and pro-environmental
behaviour (Hughes et al. 2019).

ThePerceived Environmental Aesthetic Qualities scale(PEAQSJhasalso been developed to assess
perceptions of environmental and aesthetic quality in astandardised fashion across landscapes, and
to relate individuals' scores to measures such as SW8 and place attachment (Subiza-Perez et al.
2019). While standardised scales for measuring environmental perception and place attachment
are also widely used (see for example Boley et al. 2021; Williams and Roggenbuck 1989), research
on natural place and place-making has long acknowledged that a sense of place emerges over
time through individuals' relationships to a site's environment and history, as well as their involve-
ment in various social, cultural, and economic relationships tied to the site (Raymond et al 2021; Wil-
liams 2014).

Thus, within studies of nature connectedness and sense of place, there is a recognition of the
importance of experience over time, as well as emergent, holistic, multidimensional relationships

to the natural environment. Nevertheless, studies of SWB and greenspace rarely incorporate such
perspectives. There is a need for more qualitativeresearch to addressquestionsregarding how indie
victuals come to perceive nature as good for them and how they understand such perceptions to
respond to changes to social-;;,nvironmental context (Nordh, Evensen, and Si<Ar 2017; Tet Schatz,
and Liebenberg 2020). Addressing these questions is of particular importance to supporting well*
being through greenspace use during extreme events with wide-scale social and environmental dis-
ruptions, such as the COVJD-19 pandemic, where access to preferred greenspaces and outdoor rou-
tinesmay be disrupted, but the need for restoration and improvement to well-being is heightened.
indeed, previousresearch suggests greenspacehelps moderate the impact of stressfullife events.
For example, Marselle, Warber, and Irvine (2019) found that while stressful life events were associ-
ated with an increase in perceived stress, depression, and a decrease in mental well-being, time
in greenspace was associated with a decrease in perceived stress and depression and an increase
in positive affect and mental well-being. Furthermore, Van den Berg et al. (2010) found that
among patients who had suffered a variety of stressful life events, those who had access to large
amounts of greenspace within 3 km of one's residence reported better SWB compared to patients
with low amounts of greenspace In this radius. These results are congruent with Onosson and
Grahn's (2008) finding that experiencing nature was key in rehabilitating individuals experiencing
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bereavement or other severe loss. Literature further asserts that greenspace use could increase
psychological resilience, and facilitate adapting to adversity, trauma, tragedy, threats, or significant
sources of stress (BuH<stra et al. 2010; Tidball 2012). While these studies document the effects of
greenspace use on SWB during times of individual crises, the COVID-19 pandemic is a stressful life
event simultaneously experienced by the global community, and, in its initial response stages,
severely disrupted daily routines and access to greenspace.

Despite the disruptions posed by stay-at-home orders, social-distancing mandates, and generally
heightened risk perception, research during the COVID-19 pandemic suggests greenspace remains
important to maintaining wel being. Emerging studies Identify public and private greenspaces as a
keyhealth resource amidst the COVID-19 pandemic;,a time characterised by marked health risks and
behavioural changes (Larson et al. 2022; Lehberger, Kleih, and Sparke 2021; Poortinga et al. 2021;
Ugolini et al. 2020). Specifically, unprecedented restrictions to people'smovement under quarantine
policies emphasised the importance of having nearby greenspace to maintain well-being (Lopez
et al. 2021). For instance, Soga et al. (2021) reported that greenspace use and green window views
from within the homewere correlated with increased self.;;,steem lifesatisfaction, and subjectivehappi-
ness. During the COVID-19 pandemic;, individualshave also identified spending time in green spaces
specifically asa stress reduction tactic (Berdejo-Espinola et al. 2021; Ugolini et al. 2020). As the COVID-
19 pandemic hassignificantly impacted public physical and mental health(Salari et al 2020), emerging
studies indicate that consistent exposure to nature can improve a variety of markers of well-being
(Berdejo.fspinola et al. 2021; Maurer andCook et al 2021; Soga et al. 2021).

Research objectives

The persistence of greenspace as a positive contributor to mental health and well-being during the
COVID-19 pandemic suggests that greenspace access and use are indeed Important to weathering
social and ecological crises. As such, the pandemic provides an opportunity for exploring how life
experiences and social.;;,nvironmental circumstances facilitate people's going outdoors and perceiv-
ing nature to be good for them. However, neither the experience of the pandemic nor access to
greenspace throughout the pandemic have been equitable (Bumen et al 2021; Lopez et al. 2021;
Slater, Christiana, and Gustat 2020). Thus, it is necessary to also ask how life experience and
social-environmental circumstances varyin relation to key socio-demographic variables and contrib-
ute to uneven experiences of the COVID-19 pandemic.

To address this question, we draw on a mixed methods approach. Mixed-methods studies can
both quantitatively establish extant relationships between greenspace and SWB and qualitatively
capture individuals' narrative accounts of relevant life experience and social.;;,nvironmental circum+
stances. Thus, in order to understand who isbenefiting from greenspace during times of crisis, we
use both survey and interview methods coupled with statistical testing and qualitative coding ana-
lyses to ask:

(1) In what ways do participants perceive and narrate the desirability and benefits of greenspace?
(2) How did individuals' self-reported perceptions of greenspace desirability and potential benefit
affect SWB during the COVID+19 pandemic?

We conclude by exploring what the results of this inquiry mean for our understanding of who
benefits from greenspace in times of duress and how greenspace accessibility can be more just
and equitable.

Materials and methods

Data were collected using an online survey administered April-May 2020 and follow-up semi-struc-
tured interviews via video call in June 2021, which generated two data sets, both analysed in this
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paper. Surveys were distributed via email to undergraduate and graduate students at 71higher edu*
cation institutions aaoss the US.Students were contacted via convenience snowball sampling utilis-
ing personal contacts and networks of colleagues. The survey consisted of forty questions regarding
demographics, location, and living situation, se *reported SWB,greenspace use and access, risk pere
ception regarding the pandemic and outdoor activity (Appendix Sl). Subjective well-being was
assessed on a scale of 1 (lowest)-10 (highest) during their last trip outdoors (hereafter "SWB out-
doors1. Participants were also asked to rate the effect of their most recent trip outdoors on their
wel being across a seven-point scale of Extremely Negatively, Negatively, Somewhat Negatively,
No Effect, Somewhat Positively, Positively, Extremely Positively. Subjective well-being scores were
compared among groups based on the self-reported effect of the most recent trip outdoors using
an Analysis of Variance (ANOVA) and post-hoc multiple comparisons of means (TukeyHSD).

The survey also included an option to indicate if the participant was willing to volunteer for a
follow-up interview. Of the 1130 survey respondents, 469 answered ¢yes" to volunteer for a
follow-up interview. To select participants to interview from this subset volunteers were sorted
into six bins based on population density of reported ZIP code following the US census urban-
rural classification (USCensus 1994) and self-reported risk associated with going outdoors: Urban
(>1159 persons km") and High Risk Perception (rated going outdoors as Risky or Very Risky),
Urban and Low Risk Perception (rated going outdoors as Somewhat or Not at all Risky), Suburban
(386-1159 persons km?) and High Risk Perception, Suburban and Low Risk Perception, Rural
(<386 persons km") and High Risk Perception, and Rural and Low Risk Perception. Recruitment
from within these six bins was designed to achieve a sample that better matched the demographics
of the US undergraduate population. Three rounds of this sampling process led to contacting 356
individuals, of which we interviewed 72 individuals. Interview questions were semi-structured,
open-ended and covered topics of living situation, subjective well-being, access and barriers to
greenspace, risk perception related to the pandemic. and connection to nature (Appendix 52). Inter-
views were scheduled using the online platform Calendly and conducted over Zoom one-on-one
between the interviewee and one member of the research team. All interviews ranged between
30 and 60 min in duration, and were video-recorded, though only audio tracks were saved for tran-
scription and analysis purposes.

Survey respondent demographics

Participants for the broader project were selected from the population of university students attend-
ing US post-secondary educational institutions, spread aaoss 71 higher education institutions, 45
statesincluding Alask.-,and 788 zip codes. 25.5%were classified asliving in rural, 19.6% in suburban,
and 51.3% in urban areasbased on the population density oftheir Z.IPcode and 3.6%(41 individuals)
did not report their ZIP code.Of this sample, 57% reported as white;9.5% more thanone race; 6.7%
East/SouthEast Asian; 3.7% Latinx, 3.5% South Asian, 2.2% Black/African-American, and less than1%
each of Native Hawaiian/Pacific Islander, Middle Eastern/North African, and Black African (16.5% did
not respond). 67.1% of the broader survey respondents identified as cisgendered women, 14.6% as
cisgendered men, 1.4% as non-binary, less than 1% as transgendered, and 16.4% preferred not to
disclose their gender. 13.7% were in their first year of school, 14.8% second, 19.5% third, 22.9%
fourth, and 13.8% post-graduate (15.3% did not respond to this question). 42% (n = 470) reported
receiving financial aid. We find this sample loosely representative of the US undergraduate popu-
lation, except for an over-representation of women and under-representation of Black, Latinx, and
Native/Indigenous students.

Interview participant demographics

While the Interview population (r>= 72) varied slightly compared to that of the broader survey,Inter-
viewee demographics remained skewed in similar ways. 59.7% of interviewees identified as white,
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while 16.7% identified as more than one race, 11.1% as East/SouthEast Asian, 4.2% as South Asian,
4.2% identified as Latinx, and 2.8% identified as Middle Eastern/North African (the remaining 1.4%
did not provide information). 73.6% of interviewees were cisgendered women, 22.2% were dsgen-
dered men, and 4.2% we<e non-binary. The interviewee sample included a higher proportion of
graduate or professional students when compared to the survey population (83% first year,
16.7% second, 13.9% third, 25% fourth, 36.1% graduate/professional). Interviewees were less likely
to receive financial aid than the survey populatioo (61.1% no financial aid, 28.9% receiving
financial aid, 10% did not disclose information).

Interview content and analysis

Using the online service Rev, all Interviews were transcribed verbatim. A subset of Interviews we<e
initially coded by all members of the research team to assess intercoder reliability. Following, the
research team completed two rounds of qualitative coding using the coding software Dedoose.
For the first round, codes derived from the research questioos and aligned with the survey questions
were used. This deductive coding approach wasused as part of a mixed-method analysis wherein
interview data were used to support and add nuance to the survey data (Kazmierczak 2013).
During this process, the research team also identified emerging themes and a second round of
coding was used to apply these induaively derived codes. This round of coding was guided by
grounded theory approaches (Charmaz 2005), chosen to identify patterns not originally anticipated
in research questionsand design and to enableparticipant's own voices to shape the analysisof their
narratives (Pink 2012; Rosaldo 1993). Both rounds were iterative processes involving reading and re-
reading the transcripts, forming initial and subsequent indices of themes. Intercoder reliability was
maintained through a system of internal memoing and regularmeetings to review coded interviews.

Results

Finding 1: perceived effect of going outside on subjective well-being

Survey respondents were asked to rate their level of subjective wel being (SWB) during their most
recent trip outdoors. Overall, respondents reported highest levels of SWB outdoors when perceived
risk was lowest with little diffe<ence by geographic location or socio-demographic factors. While
non-COVID related barriers to access, such as time, connectivity, and racist harassment persisted
in our sample, the most frequently cited barriers to spending time outside were those related to
the COVID-19 pandemic, such as overcrowding, lad< of compliance with regulations, and concern
for disease transmission.These overview results in which we more extensively examine how risk pers
ception and accessibility impact SWB arereported elsewhere (Maurer and Cook et al. 2021). Here, we
build on the previously reported analyses to examine survey responses to questions about pre-exist-
ing perceptions of the benefits from time spent outdoors and how it impacts SWB.

Perception of the benefits of time spent outdoors, and in green space, was associated with the
level of outdoor well-being (SWB outdoors}. Of the 1081 participants who responded to the ques-
tion, the majority of respondents (93.8%, n= 1014) expressed that going outdoors had a positive
(defined as-extremely", -moderately’, or "slightly’ positive} effect on their well-being. In addition,
we found significant differences in SWB outdoor ratings based on how positively respondents per-
ceived going outside (Figure 1). For example, SWB outdoors was significantly higher for participants
with more positive perceptions of going outdoors and was highest (8.9 + 0.05) for those who
reported "Extremely Positives effects of going outdoors on well-being (Figure 1; ANOVA, df=5, p
<.001). These associations suggest that perception and assessment of SWB outdoors influence
one another, though the direction of that influence is uncertain. Our interview results, however,
enable us to interrogate these findings further and explore faaors that Influence the relationship
between perceiving and experience going outdoors to be good for one's well-being.
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partidpant indicated ao "ExtremelyNegatives effect of their most recent tf1) outdoors on the seven-point Ukert scale, and
thus this d.ata was removed from analyses.

Finding 2: narratives af perceived positive contribution of greenspace to well-being

Interviewsrevealed and gave nuance to how spending timein greenspace helped people cope with
thestress and disruption to lifebrought on by the pandemic.Many interviewees expressed the belief
that nature would be beneficial for their subjective well-being - a finding that aligns with theanaly-
sis of survey data reported above.Further analysis of our qualitative interviews sheds morelight on
the relationship between perceived positive contributions of going outside and improved SWB
derived from going outdoors. We identified the two most common themes among those who
reported benefiting from spending time in greenspace during the pandemic. These themes are:
(1) previous personal experiences, or (2) socio-environmental circumstances. Below, we outline
further sub-themes under each, with interview excerpts as examples (see also Table 1).

A-1. Previous personal experiences: familiarity with the outdoors

Having time outdoors asa regular and familiar part of life while growing up and/or presently was a
prominent cooimonalityacrossinterviewees who found well-being benefits fromspending timeout-
doors during the pandemic. One interviewee who was finding solace in time outdoors said:

| grewup playingln fnaturel with my friends, | have so manymemofles like,yoo know. runningaroond through
the sp.-inkler andlike, making (laughs) mud ceramlc.s andletting It dfy in the sun. f...s OregonandWashington
are such beautiful placesto experience theoutdoo,s and(...) | think what came withenjoying it was alsolearn-
Ingaboot It,which made me enjoy lteven mo,e ... because like.we spenta lotoftime outsidegrowingup.(A01)

The "outdoors' did not necessarily have to be greenspace for some individuals, as noted by one
interviewee:

APrevious personal experience 8. Social--en ronmental drc1.1mstaoces

(1) Growing up with the outdoors c,,a 21) {1) Yearning abreak from cutrent situation and Isolation(n= 22)
(2) prio<use of nan,-e to cope with stress (n =4) (2) Proximty to greenspace (n =9)

n indicatesthe number ofinterviewees expressing each theme aod counts are oot ff'l.Jtualy exclusive.
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(being outdoors) makes me really happy and | wish | did it more often (...) but | feel like, intentionally going
outside to spend time and find thesegreen spacesis not something | do that typically, but | do really enjoy
like being in a city and just like walking around downtown. or you know, going to around like the Vessel
area and like walking along the High line ... I like to do that when | have free time and | think that's like
oneof my favourite thingsto do.(A31)

While these locations in New York City shementions arenot all explicitly greenspaces or parks, they
are areaswidelyusedat the timeby locals specifically for walking and other leisurely activities amidst
a dense urban landscape.

As demonstrated here, having had outdoor time as a routine part of one's life seemed to instil a
sense of familiarity, recognition, and appreciation for the benefits that can be derived from it. This
interviewee later stated:

111usually just like lie oo thegrass and um, be reading and sitting under a tree.(...) And then al those things
make me feel like, a lot more ... refreshed and ew'lerglsed and also less anxloos. just In the sense that It's like, |
don'thave to be worrying aboot (...) suess that | place on myself to be more productive...(A31)

A-2. Previous personal experiences: nature as established coping mechanism

On a related note, those with experience specifically engaging with nature as a coping mechanism
through mental health challenges found this benefit persisted during the pandemic. Though this
sub-theme is less prominent, these narratives hold key insights regarding the perception of
nature as good for one's well-being during a time of crisis. For example, one interviewee who felt
they were keeping up their well-being during the pandemic through time in outdoor green space
stated:

(nature) probabty saved my life.(...) | had a lot of anxiety and depressioo when | wasa teenager (and) had some
real problems and (...) Ikind of (got) through (It) getting outside and getting Into nanue and learning mOfe
about It .... kind of developed It as almost like a coping mechanism to stress ... really just recharges me.
(...) fldt's something I really prioritise In my life even befOfe this. (...) being in a larger space helpsme kind of
11<.e ... anystressor anxiety kind of dispew-ses Into the space. (A08)

Another interviewee described the way in which they have engaged with nature to feel better.

I think evenJustlike having fiveminutes, like. sittingootS.de Isbew'lefidal.Like to Justbe Indlreasunlight forlike
five minuteslsalwaysgood. buttoalsoJustbreathe freshairand... having thataccesstotheoutdoor spacelsso
Important because like.even If It seems likeyoo don't need If(...)until yoo actually stepootS.de and you're like.
'Wow, this feels great” (laugh). (AS9)

A commonality across those who were benefiting from time outdoors as a pre-existing coping
mechanism was finding stillness and tranquillity in nature. For example, there seemed to be a rece
ognltion that mental wel being requires a quiet space of contemplation, which some participants,
from previousexperience, foundin being outside. For the interviewee who resorted to frequenting a
large open area that used to be a golf course along a meandering river wrth bam swallows and
beavers, nature served asa way to keep everything in perspective.

It'salwaysa nice reminder that (whatever) I've got personally going on, the world kind of exists In a largerway,
youknow, youcan Just walkalongand suddenlyyou see like themoon coming up or thebeautiful douds drift-
Ingby.There'sjust something that kind of takesyouootof yourselfandbelike, ohyeah, like there are still good
things right now. |A08)

8-1. Social nvironmental circumstances: yearning for a break from current situation and
isolation

Like the previousrespondent's need for a reminder of good things,many who found themselves in
situations from which they wanted a reprieve seemed to more frequently seek out, and findbenefit
in, time spent outdoors. One situation from which many felt the need for a break was the
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combination of working-from-home and increased screen-time due to stay-at*home orders. One
interviewee stated:

it's funny'cause ..we've beentalking about outdoor-time thisentire time, but like,it'skind ofchanged myatti-
tudetowardsindoof timealot.Onthefl side,it'slike,l valuedmyindoor time before,andnow it'sjustl hateit,

11.e theentire time.(...) | realise | have to behere. It might just be the fact that | have to dolt so much, but the
Intensehatred ofJust sitting and watching TV, waslike not a thingl hadbefOfeandnow I do.(...) | easily spent
11.e, youknow. days playing videogames before.And now, thedays that | spend playing video games, | absol-
utely hate them. Ill need to get outside. (AS51)

In addition to demonstrating how desire for a change of scenery motivated time spent outdoors, this
interviewee also exemplifieshow these pressures to escapea situation drove changes in perception
regarding the role of nature in supporting well-being. In fact, some participants acknowledged their
perceptions of the importance of going outdoors had been changing over the course of the pan-
demic,noting differences from when they responded to the survey in April-May 2020 to the inter-
views in June 2020. Another impetus for anewly found appreciation of nature and time outside was
the desire to escape from a feeling of being 'stuck” in conflict-ridden homes with family or room«
mates. This caused several participants to seek privacy and space for themselves outdoors.

For many, being outdoors was also the only way to break free of isolation and be social, leading
them to associate the outdoor spaces as a'happier' place. As one Interviewee put It:

(A)nytimethat I'moutside, I'm usuallyeitherwitha family member ona walk,or Ihave driven to go meet a friend
atapark and sociallydistant hangout with them.So, I think it'sthecombinatiooofbothlikebeing outdoors and
social interaction. That's realty nice. (A11)

The same was true for thosewho felt isolated due to adhering to stay-at-home orders, who found
comfort simply in being'alone but together' outside with anonymous passers-by. One interviewee
noted finding connectedness in greenspaces despite being alone.

| findltso nunuringandgroondingandit hasbeew1 fundamentaltj the biggest thingthathas beenhelping meln
termsof mewital health. In termsof Just COVIO, rve been feeling so Isolated from mynetwor'ks of support and
frompeople who are so dear to me.Andl Just have such a strong sense when I'm In these green spaces of con-
nectedness and of feeling really held. (A6S}

8-2. Social nvironmental circumstances: proximity and access to green space

Another prominent social-environmental circumstance that was common among those who
reported benefiting from time outdoors was living proximate to accessible greenspace. Having
greenspace nearby made spending time outdoors an easy option. However, this was a privilege
not everyone had, which many interviewees recognised.

| feetreallylucky that | haveaccesstoa parkanda green spacesoclosetome. andl thinkthat ifldidn'tit'dbelikea
reallydWferentexperiencel...)Because ... going to trails isrisky and stuff(...) | wish thateven morepeople had
this much access to a park[...) | think that's va5tty improved my weUsbeing during thiswhO,e experience. (A68)

However, the mere existence of a greenspace was not sufficient; accessibility, safety, aesthetics
and amount of space afforded played arolein Itsappeal. As oneinterviewee explains:

| didn't fffl supermotivated to leave my house becausemy neighbourhocxl' athome isn't super safeat night to
walk around, and during theday | feel fine walking around. But(...) there are no trees, there's not reallya par-
tioolar draw in termsof aesthetic® being innature. [A)nd bec.ause of that, it feltlikemy whole entireneighbour-
hood wasreally very much in quarantine. (A27)

Similarly, an interviewee (A30) in a rural area with plenty of greenspace around her explained how
proximity and abundance did not guarantee easy access due to motor vehicle-oriented city-planning
and lack of other structures conducive to pedestrians, such as sidewalksand street lights. Storiesof
people and their pets gening hit by cars in daylight In her neighbourhood had exacerbated her
worries.
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Interview findingsportray common experiences and circumstancesregarding individuals' percep®
tions of greenspace as good for them. They suggest that both prior personal experience of nature
and current social-environmental circumstances contribute to the perception that going outside
and spending time in nature is good for one's well-being. In turn, results from surveys confinn
that for most respondents, going outside is good for SWB, and that perceiving it as such has a sig-
nificant, positive effect on SWB when outdoors. Together, these results affinn that outdoor spaces,
particularly vegetated ones, are beneficial for many reasons.

Discussion

Our research identifies two primary findings: first, there is a relationship between perceiving going
outside as good for well-being and experiencing higher levels of subjective well-being (SWB) while
outdoors (SW8 outdoors} during the COVI0-19 pandemic. Second, that individuals locate these per:
ceptions in narratives about previous experiences with nature and in their current social-environ-
mental circumstances. These findings support previous research on the relationship between
greenspace and SWB while also providing novel understandingsof why individuals perceive green-
space as beneficial within the context of a shared experience of social duress and disruption.

Previous research hasidentified several possible pathways for thepositive effect on SWB individ-
uals experience when spending time in greenspace. These include mechanisms related to percep-
tions of the environment such as connectedness to nature (CIN) (McMahan and Estes 2015;
Russell et al. 2013) and perceived restorativeness (PR) (Hartig et al. 2011; Hipp et al. 2016; Peschardt
and Stlgsdotter 2013). Our results support the importance of perception. One interpretation of our
survey findings suggests that the more one perceives going outside as good for them - be it from a
sense of perceived restorativeness or connection to nature - the more positive effects on their SWB
they experience.Such a conclusion is supported by those interviewees who named prior experience
with greenspace as an important factor influencing their reliance on outdoor spaces to support their
well-being during the COVID-19 pandemic. These findings also contribute to the growing body of
pandemic-;;,ra literature on greenspace and well-being, supporting the overarching conclusion
that time spent outdoors has helped maintain well-being and moderate stress during the COVID-
19 pandemic (Berdejo-Espinola et al. 2021; Larson et al. 2022; Lehberger, Kleih, and Sparke 2021;
Lopez et al. 2021; Maurer and Cook et al. 2021; Poortinga et al. 2021; Salari et al 2020; Soga et al.
2021; Ugolini et al. 2020).

Perceptions of the environment, however,.are neither static nor uni-dimensional. Many intervie-
wees reported changing attitudesregarding time bothindoors and outdoors.Outdoor time became
more valuable and sought after, while indoor time became a source of strain, as exemplified by the
participant (A51) who no longer enjoyed their time indoorsplaying video games. The experiences of
these interviewees "pushed" outdoors supports the interpretation that positive experiencesof well-
being in greenspace shape the perception that going outside is good for you. This Is also congruent
with our understanding of how perceptions of the environment form and change over time, in
response to learned behaviours and experiences. These perceptions also take shape in relationship
to other people and places, as well as both day-to-day and exceptional activities (Gulsrud, Hertzog,
and Shears 2018;Ingold 2021; Raymond et al. 2021; Verbrugge et al. 2019). While our results support
existing research on greenspace and well-being, both during normal and pandemic conditions,
findings from our interviews provide further explanation of these effects. Most assessments of the
positive effect of greenspace and SW8 focus on the use of standardised assessments. Through analy*
sis of in-depth interviews, which give space for individual narrative and self-reflection, our study is
also able to present findings about why the positive association between greenspace and SWB
exists for participants during this time.

Firstly, we find that past experience with greenspace matters.Among intervieweeswho reported
benefits from time spent in greenspace, one-third connected the positive effect to previous experi-
ence and familiarity with nature. Not only were they more likely to engage with greenspace asa
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coping mechanism during a time of collective duress,but they were more "primed' to actively seek
and gain benefits from greenspace in the first place,leading to a positive feedback loop.This finding
aligns withexIstingwor1<on therelationships between CTN and SWB(Whitburn, Linklater, and Abra-
hamse 2020) and childhood experience of nature and CTN (Fretwell and Greig 2019; Hughes et al.
2019). Childhood access to nature, however, is unequal across the current population, and recently
authors have expressed concern It Is decreasing across recent generations (Arvidsen et al 2022;
Kellert et al. 2017; Larson, Green, and Cordell 2011; Larson et al. 2019: Skar and Krogh 2009). This
suggests that the necessary pre-conditions for achieving the most benefit from greenspace
during times of crisis areinequitably distributed both within andbetween generations, and supports
calls for intergenerational, as well asprocedural, distributional, and representational dimensionsof
justice in greenspace access (Gearin and Kahle 2006; Hiskes and Hiskes 2009; Rigolon and Flohr
2014). Moreover, our findings show a negative perception of going outdoorsisassociated with sig-
nificantly lower SWB while outside. This further supports theimportance of positiveprior experiences
outdoors for later use of greenspace to support andmaintain SWB during times of widespread social-
environmental disruption.

Thisis not to say that those without previous experience did not reap benefits. Particular attri-
butes of socia environmental circumstances also appeared to be shared among those who gained
SWB benefits from greenspace during the pandemic. Having easy and proximate access to nature
was an Important factor in participants' narratives of going outdoors and gaining SWB benefits
from greenspace For example, living near greenspace was a common factor across those who
found SWB benefits outdoors, irrespective of differences in previous experiences (or lack
thereol}. This finding is consistent with the literature on the Importance of greenspace access
and accessibility (Deng et al. 2020; Grilli, Mohan, and Curtis 2020; Roberts et al. 2019; Wang
et al. 2019}. Furthermore, there was a specificity to the pandemic experience of isolation as a
motivating *push’ factor that led people outdoors. Desire to escape the indoors Interacted with
the accessibility of greenspace to push people outside. Exactly why people wished to escape -
be it endless screen time, fractious home environments, or the isolation of staying at home -
varied from individual to individual and was specific to their experience of the COVID-19 pandemic.
We observed, however, that the accessibility of greenspace was not evenly distributed. Some
respondents identified accessibility challenges due to feelings of insecurity, lack of nearby
nature, or poor connectivity infrastructure, while others contrasted their relative ease of accessibil-
ity with those in other locations. Factors such as distribution and safety have been found to
influence accessibility in the broader environmental justice research on greenspace access.,
where they are frequently related to race and class based differences (Barbosa et al. 2007; Dai
2011; Nesbitt et al. 2019; Sykes 2022). The under-representation of these differences in our
sample likely contributed to fewer instances of lack of access in our study. Nevertheless, our
findingsregarding accessibility support those of other studies regarding access and environmental
justice. Alongside our results highlighting the importance of prior experience, this finding suggests
that during crisis events, encouragement or support for greenspace use to cope with stress and
maintaining well-being needs to be sensitive to the ways in which socia environmental and
social-political conteXts, as well as knowledge and experience, vary within a population and
with respect to the disturbance at hand.

Umitations

These findingsmust be considered alongside study limitations. Weidentify two primary limitations
to our research. First we did not directly assess CTN or PR in this study. While our study was
intended to focus on the narratives participants gave for why they perceived greenspace as
good for them during the COVID-19 pandemic, inclusion of standardised assessments would
have allowed our results to be more readily compared with those of previous studies. Our
results, however, do support both PA and CTN as contributors to a positive relationship
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between greenspace and SWS. Second, we did not have a longitudinal component to our research.
One key finding of our study was that prior greenspace experiences mattered and a priori data
regarding participants' previous use of greenspace would have further supported individuals' nar-
ratives in this regard.

Conclusions and recommendations

In response to increasing threats from the climate crisis, there Is growing investment in green infra-
structure (Gulsrud, Hertzog, and Shears 2018; McPhearson et al. 2021). Based on our findings that
prior experience with nature and sociaH?nvironmental circumstances both contributed to the per-
ception of greenspace as good for one's well-being - a perception subsequently linked to higher
levels of subjective well-being (SWB} during the COVI0-19 pandemic - we conclude that planning
for future social-ecological disturbance would do well to account for the role of greenspace, as it
provides Important cultural ecosystem services.

These services, however, are not evenly distributed. Given the benefits our participants derived
from spending time outdoors, and the role of easy, proximate access to greenspace in their narra-
tives, we conclude there is need to continue support for equitable distribution of greenspace and
inclusive planning. Moreover, to ensure greenspaces and their cultural ecosystem services are uti-
lised to their fullest potential, there must be coosiderationsof access acrossmultiple axes. In particu-
lar, our results suggest that we need to consider the temporal, as well as spatial, character of
greenspace access. Prior experience with greenspace matters. Previous childhood experiences
with nature regularly emerged in participants' narratives of why they found greenspace beneficial
during the COVID-19 pandemic. This finding, alongside research on the important role of PR, CTN,
and childhood experiences of nature in positive associations between greenspace and SWB,
suggests that those without previous experience or familiarity with nature may be less likely to
reapbenefits from interactions with greenspace, particularly during times of social duress and wide-
spread crisis. Thus, we conclude that environmental planningneeds to takeup Issues of intergenera-
tional justice, ensuring opportunities for access to, relationships with, and sociality within
greenspace, for both contemporary children and future generations.

In other words, planning and design must account for distributional and Intergenerational
justice in greenspace access, which in turn translates to opportunities to develop relationships
with nature and modes of outdoor sociality that support the perception that greenspace is
good for you. Thus, we recommend investments In publicly available greenspace and infrastruc-
tures for accessing nature, and that these investments prioritise those with poor access to green-
space and those who are - and will be - disproportionately negatively affected by social-ecological
disturbance - namely, youth, BIPOC, and low-income individuals and neighbourhoods. Given the
role greenspace played in well-being during the COVID-19 pandemic, as well as the specificity of
social-environmental contexts of that experience, we also recommend that planning for response
to social-ecological disturbance include the role of greenspace. The planning should be flexible
and attentive to how a given disturbance may be experienced differently within a given popu-
lation, which in turn calls for representational justice and inclusive processes that encompass
diverse needs. The frequency of occasions in which we may find ourselves relying on greenspace
to support and maintain well-being in the face of wide-scale crises is increasing due to climate
change. As such, considerations of equitable and equal access to greenspace, across extant popu-
lations and between generations, are increasingly important

Notes

1. BIPOC stands for Blad<,Indigenous, and People of Colour.
2. LGBTAQ standsfor Lesbian, Gay, Bisexual, Transgender, and Queer.



LOCALENVIRONMENT (@ 1291

Acknowledgements

The authots would like to acknowledge suppott from the US National Science Foundation RAPID award #2029301. EC
would also like to acknowtedge suppott from the Growing Converge\W'lceResearch award #1934933.MM would also like
to acknowledge suppott from the Planning with Youth project funded by FORMAS, the Swedish Research Council fOf
Sustainable Development (the Sustainable Spatial Planning Program).

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This workwas supported by Natiooal Science Foundatioo {grant number 2029301, 19349331: Svenska Forskningsr et
FOfmas {grant number 2019-01887_Formas].

References

Arvidsel\ Jal\ T. Schmidt,SOren Praestholm, SOren Andkja?r, Anton StahlOlafsson. JonasVestergaard Nielsen, and Jasper
Schipperijn. 2022.-Demographic, Social. and Environmental Factors Predicting Danish Children's Greenspace Use."
Urban Forestry & Urban Greening 69: 127487. doi:10.1016/j.ufug.2022.127487.

Barbosa, Olga, Jamie A.. Tratalos, Paul R. Armsworth, Richard G. Davies, Richard A.. Fuller, Pat JohnSOf\ and Kevin J.
Gaston. 2007. 'Who Benefits from Access to Green Space? A Case Study from Sheffield, UK." Landscape and Urban
Planning 83 (2-3): 187-195. doi:t0.1016/j.landurbplan.2007.04.CX)4.

Betdejo-Espinola, Violeta, AndresF.Suarez-Castro. Tatsuya Amano, Kelly S.Fielding, Rachel Rui Ying Oh,and Richard A.
Fuller. 2021. "Urban Green Space use During a Time of Stress: A Case Study During the COVI10-19 Pandemic in
B<isbane, Australia." People and Na<cxe3 (3):597-609. doi:10.1002/pan3.10218.

Bertram, Christine, and Katlin Rehdanz. 2015. "The Role of Urban Green Space fOf Human We0--8eing." Ecologic.al
Economics 120:139-152. do,:10.1016/j.ecolecoo.2015.10.013.

Boley, 8. Bynum, Marianna Stnelecka, Emily Pauline Yeager, Manuel Alector Ribeiro, Kayode 0. Aleshinloye, Kyte
Maurice Woosnam. and Bew 1Jamin Prangle Mimbs. 2021. *Measufing Place Attachmewit with the Abbreviated Place
Attachment Scale |APAS).' Journal of Envifonmemal Psychology 74:101sn.do,:10.1016tJJenvp.2021.101sn.

Buikstra..Biza.beth. Helen Ross, Christine A. King. Peter G. Baker, Desley Hegney, Kathryn Mclachlan. and cathRogers-
Clal"k. 2010. "TheComponewits of ResllieW'lce-Perceptlons of an Australian Rural Community: Jootnal of CorM1ur>lty
Psychology 38 (8):975-991. do,:10.1002/Jcop.20409.

Bumett, Hanna!\ Jonathan R.Olsen, Natalie Nicholls.and Richard Mitchell. 2021. "Change in Time Spent Visiting and
Experiences of Green Space Follawing Restrictions oo Movement During the COVI0--19 Pandemic: A Natiooally
Representative Cross-Sectional Study of UK Adults." 8MJOpen 11 (3):¢044067. doi:10.1136/bmjopen-2020-044067.

Charmaz. Kathy. 200S. "Grounded Theory in the 21st Century: A Qualitative Method for Advancing Social Justice
Research." Hondbook of Quolta<ive Reseatch3 (7):507-535.

Dai, Oajun.2011.*RaciaVEthnicand SocioecooomicDisparitiesin Urban Green Space Accessibility: Where to Intervene?"
landscape and Urban Planning 102 (4):234-244.dol:10.1016 .landurbplan.2011.05.002.

Deng,LI. XILI.Hao Luo, Er-Kang Fu,Jun Ma, LIng-Xla S<Jn. ZhuoHuang, Shi-Zhen Ca;.andYin Jla. 2020.'"Empirkal Study
of Landscape Types, Landscape Elements andLandscape Components of the Urban Park Promoting Physiological
and Ps)'Chologlcal Restoration." Urban Foresl/y & Urban Greening 48: 126488. dol:10.1016/J.ufug.2019.12';488.

DoogJas, OweW!'l, Mick Lennon, and Matk Scott 2017."GreeWS'l paceBenefits for Health and Well Being: ALlfe-(ou,se
Approach for Urban Planning. Oesign and Management." Cities66: 53 2. doi:10.1016/j.cities.2017.03.011.

Fretwell, Kay, and Alison Greig. 2019. -Yowards a Bette, Understandi"lg of the Relatiooship Between Individual's S.elf-
Reported Connection to Nature, Personal Well Being and Environmental Awareness: Sustoinoblity 11 (S): 1386.
doi:10.3390/su11051386.

Gearin. Elizabeth, and Chris Kahle. 2006. "Teen and Adult Perceptions of Urban Green Space Los Angeles. Children
Youth and Environments 16 (1):25-48.doi:t0.7n l/chilyoutenvi.16.UX)25.

Grilli, Gianluca,Gretta Mohan. and John Curtis. 2020.+Pubic Park Attributes.ParleV. isits.and Associated Health Status.”
landsc.ape and Urban Planning 199: 103814. 00:10.1016/j.landurbplan.2020.103814.

Groshoog, Lisa, Sonja A.Wilhelm Stanis. AndrewT.Kaczynski, and J.AaronHipp.2020.-Attitudes About Perceived Parle.
Safety among Residents in low-Income and HighMinority Kansas Oty, Missouri, Neighborhoods.+ Environment ond
Behavior52 (6): 639-665.doi:10.11n/0013916518814291.


https://doi.org/10.3390/su11051386
https://doi.org/10.1177/0013916518814291

1292 @ MAURERETAL

Gulsrud. Natalie Marie, Kelly Hertzog. and lan Shears. 2018. -innovative Urban Forestry Governance in Melbourne?
Investigating -Green Placemaking" as a Nature-Based Solution." Environmental Research 161: 158-167. doi:10.
1016/j.envres.2017.11.005.

Hartig, Terry, Agnes E.Berg. Caroline M. Hagerhal, Marek Tomalak, Nicole Bauer, Ralf Hansmann, Ann Ojala. et al.2011.
"Health Benefits of Nature Experience: Psychological, Social and Cultural Processes." In Foresu, Trees ond Humon
Heoldi, edited by Kijell Nilsson. Marcus Sangster, Christos Gallis, Terry Hartig, Sjerp de Vries, Klaus Seeland, and

Ja51>e< Schipperijn, 127-168. Do<drecht: Springer.

Hartig, Terry, Kalevi Korpela, Gary W. Evans, and Tommy Garling. 1997. "A Measure of Restorative Quality in
Environments." Scondinovian Housing and Plonning Research 14 (4): 17$-194. doi:10.1000/02815739708730435.

Heriog, Thomas R., Peter fl&guire,and Mary 8. Nebel. 2003. "Assessing the Restorative C.OmJ)Oflents of Environments."
Joomal of Environmental Psychology 23 (2): 159-170. doi:10.10161S0272-4944(02)00113-5.

Hipp. J. Aaron, Gowri Betrabet GulwadL Susana Alves.and Sonia Sequeira. 2016. "The Relatlooship Between Perceived
Greenness and Perceived Restorativeness of University Campuses and Student-Reported Quality of Ufe.""
Environment and Behavior 48 (10): 1292-1308.doi:10.1177/0013916515598200.

Hiskes, Richard D. and Richard P. Hiskes. 2009. The Huma.n Right to 0 Gree.n Future: Environmental Rights ond
Intetgenerao'onQ/Justice. New York, NY: Camtxidge University Press.

Hughes, Joelene, Mike Rogersol\ Jo Barton, and Rachel Bragg. 2019. -Age and Connectioo to Nature: When is
Engagement Critical?" Frontie,s in Ecology and the Environment 17 (5): 26 269. doi:10.1002/fee.2035.

Ingold, Tim. 2021. ThePerception of theEnvironment Essayson Livethocd, Owe/ling ondSkill. New Yorts, NY: Routledge.

IPBES.2019."Global Assessment Report on Biodiversity and Ecosystem SetvicesOf the Intet'govemmental Science.Policy
Platfomi on Biodiversity and Ecosystem Setvices." In edited by E.S.Brondizio, J. Settele,S.Diaz. and H. T. Ngo, 1148.
Bonn: IPSESSecretariat doi:10.5281/zenodo.3831673

IPCC.2021."ClimateChange 2021: The Physical ScienceBasis."In Contribution of Working Groupl to the Sixth Assessment
Repoff of the Intergovemmemaf Ponti on Qimate Chooge, edited by V. Massoo-Deknotte. P. Zhal, A. Plranl
5.L Connors, C. Pean, 5. Berge,, N.Caud, Y.Olen,L Goldfarb, M.1.Gomls, M. Huang. K. Leltzell, E.Lonnoy, J. 8. R.
Matthews. T. K.Maycock, T. Waterfield. 0. YelekQ.. R.Yu. and 8. Zhou.Cambridge University Press. In Press.

Irvine, Katherine N., SaraL Watber, Patrick Devine-W1Ight, and Kevin J. Gaston. 2013. "Understanding Ulban Green
Space as a Health Resource: A Qualitative Comparison of Visit Motivation and Derived Effects among Park Users
in Sheffield,.UK." International Journal of EnvirOfimental Research and Public Health 10 (1): 417-442. doi:10.3390/
ijerph10010417.

Jarvis, Ingrid, Sarah Gergel, Mieke Koehoorf\ and Matilda van den Bosch. 2020. "Greenspace Access Does Not
Correspond to Nature ExpOSure: t.Aeasures of Urban Natural Space with Implications for Health Research."
Landsc.ape ond Urbon Pionning 194:103686. 00:10.1016/j.1andurbplan.2019.103686.

KaP'an,Stephen. 1995."TheRestorative Benefits of Nature: Toward an Integrative Framework." Journalof Environmental
Psychology 15 (3): 169-182. doi:10.1016/0272-4944(95)90001-2.

Kaimiet'czak, Aleksandra. 2013. "The Contributioo of local Parks to Neighbourhood Soda! nes." Londsc.ope and Urbon
Planning 109 (1 31-44.00:10.1016/jJandurbplan.2012.05.007.

Kellen.,Stephen R.,David J. case, Daniel Esdier, Daniel J. Witter, Jessica fl.1.ikels<:arrasco, and Phil T. Serig. 2017. "The
Nature of Amew-Icans: Disconnectloo and Recommew1datloos fOf Reconnection." The Nanue of Americans National
ReJX)(I OJ Case and Associates, Mishawaka, Indiana, USA. Accessed July | |: 2018.

Lal Ka Yan, Chinmoy Satkar, Ziwen Sun. and lain Scott 2020."Ate Greenspace Attributes Associated with Perceived
Restoratlvew1ess? A ComparatN'e Study of Urban Cemeteries and Patks in Edinburgh, Scotland." Urban Forestry &
Urban Greening 53: 126720. doi:t0.1016/j.ufug.2020.126n0.

Larson, Lincoln R.,Gary T. Green, and H. Ken COC'dell. 2011. "Children's Time Outdoors: Results and Implicatioos of the
National Kids Survey." Joumol of Pork ond Recreotion Admini'Srrofion 29 (2): 1-20. hnps://search-ebscohostcom.ep.
fiernadgang.kb.dk/login.aspx?direct:true&db=ad9h&AN=66248864&site=ehost-live

Larson, Lincoln R., Lauren E. Mullenbach, Matthew HEM &owning, Alessandro Rigolon. Jennifet' Thomsen, Elizabeth
Covell fl.-\etcatf, Nathan P. Reigner, et al. 2022. "Greenspace and Park use Associated with Less Emotiooal Distress
among College Students in the United States During the COVIO-19 Pandemic." Environmental Research 204:
112367.doi:10.1016/j.etl vres.2021.1 12367.

Larson. Lincoln R.,Rachel Szczytko, Edmood P. Bowers, Lauren E.Stephens, Kathryn T. Stevenson. andMyroo F.Floyd.
2019. *Outdoor Tlme, Saeen Time, and Coonectlon to Nature: T100.blingTrends among Rural Youthr' Environme.nt
and Behowor 51 (8):966-991.doi:10.1177/0013916518806686.

Lee. Hannah. Imaan Bayouml, Autumn Watson, Colleen M. Davlsoo, Minnie Fu, Dionne Nolan, Dan Mitchell,
She4ddon Traviss, Jennifer Kehoe, and Eva Pur'key. 2021i.mpacts of theCOVI0-19 Pandemic oo Children and
Families from Marginalized Groups: A Qualitative Study in Kingston. Ontario." COVID 1 (4). doi:10.3390/
covid1040056.

Lehberger,Mira, Anne-Katrin Kleih, and Kai Sparke.2021."Self eported Well BeC'lg and thelmportanceof Green Spaces
- A Comparison of Garden Owners and noo-Garden Owners in nmesof COVI0-19." Landscape and Urban Planning

212: 104108. doi: 10.1016/j.landurbplan.2021.104108.


https://doi.org/10.1016/j.landurbplan.2021.104108

LOCALENVIRONMENT (@ 1293

Lopez.Bianca, Christopher Kennedy,Christopher Field, and nmonMcPhearson. 2021. 'Who Benefits fromUrban Green
Spaces During Times of Crisis? Perception and Use of Urban Green Spaces in New York City During the COVI0--19
Pandemic: Urban Forestry & Urban Greening 65: 127354. doi:10.1016/j.ufug.2021.127354.

Marselle, Melissa R.. Sara L Warber, andKatherineN. Irvine. 2019-.Growing Resilience Through Interactioo with f\lature:
Can Group Walks in Nature Buffer the Effects of Stressful Ufe Events on Mental Healthr' Inremationol Joumol of
Envirorrnenrof Research and Public Health 16 (6): 986.doi:10.3390ryerph16060966.

Mauret', Megan. Elizabeth M. Cook, Liv Yoon, Olivia Visnic, Ben Oflove, Patricia Culligan, and Brian Mailloux. 2021.
"Understanding Multiple Dimensions of Perceived (;reenspace Accessibility and Their Effect on Subjective Well-
Being During a Global Pandemic." Frontiersin SUnoinoble Cities, 124. doi:10.3389/frsc.2021.703997.

Mayer,F.Stephan, and Cynthia McPhet'soo Frantz.2004. "TheConnectedness to NatureScale: A fl.-\easureof Individuals'
Feeling in Community with Nature." Journal of Environmenral Psychology 24 (4 503-515. doi:10.1016/J.jenvp2004,
10D01.

McMahan. Ethan A.. and David Estes. 201S. --rileEffeaof Contact with Natural Environments on Positiveand Negative
Affect: AMeta-Anatys1 - ThedJoutnol of Positive Psychology 10 (6): 507-519. dol:10.1080/17439760.2014.994224.

McPhearson. Timon. Chtlstopher M Raymond, Natalie Gulsrud, Christian Albert, Nell Coles. Nora fagerholm. Michlru

Nagatsu. Anton Stahl Olafsson. Niko Soinlnen. and Kati Vieddro. 2021. *Radical Changes Are Needed fOf
Transformations to a GOOD A.NTHROPOCENE-. NpjUrbanSUstoinability | (1):1-13. doi:10.1038/s42949-020-00011-9.
Nesbitt, lorien, Michael J. Meitr1er, Cynthia Girling, and Stephen R. J. Sheppard. 2019. "l.kban Green Equity oo the
Ground: Practice-Based Models of Urban Green Equity in Three Multicultural Oties." UrixIn Forestry & Urban
Greening 44: 126433. doi:10.1016/j.ufug.2019.126433.

Nisbet Elizabeth K,, John M. Zelenski,and Steven A. Murphy. 2009. "The Nature Relatedness Scale: linking Individuals'
Connectioo withNatufe to Enviroomental Coocern and Behaviof: Etndronment ood 8ellavior 41 (S): 71S-740.dol:10.
117710013916508318748.

NOfdh, Helena. Katinka H. Evensen. and Margrete SU,. 2017. "A Peaceful Place In the City - A Qualitative Study of
Restorative Corr'4)onents of the Cemetery.e Landscape and Urban Planning 167: 108-117. dol:10.10161).
landurbplan2017.06D04,

Novotny. Petr. Elllka ZImov . Aneta Mazouchovt and Andrej !".orgo. 2021. "Ase Children Actually Losing Contact with
f\lature, or Is It That TheirExperiences Differ fromThose of 120YearsAgo?" EnvirOflment ond 8e.havio,53 (9): 931-952.
doi:10.11n/0013916520937457.

Ottosson. Johan, and Patrik Grahn. 2008. 1he Role of fillatural Settings in Crisis Rehabilitation: How Does the Level of
Crisis Influence thesponse to Experiences of Nature with Regard to t.Aeasures of Rehabilitation?" Landscape
Research 33(1 51-70.00:10.1080/01426390701773813.

Peschardt, Karin Kragsig, and Ulrika Karlsson Stigsdotter. 2013. "Associations Between Park Characteristics and
Perceived Restorativeness of Small Public Urban Green Spaces." londscope ond Urban Planning 112: 26-39. doi:10.
1016 .landurbplan.2012.12.013.

Pink, Sarah. 2012. Situating Everyday Life: Practices and Ploces.londoo, UK: Sage Pubtications.

Poortinga, Wouter, Natasha Bird,BrittHallingbet'g, Rhiannon Phillips, and DenittaWilliams.2021."The RO,e of Pet'ceived
Public and P,ivate GreenSpace in Subjective Health and Wellbeing During and Aftef the First Peak of the COVIO-19
Outlxeak." Landscape andUrban Planning 211: 104092. dol:10.1016/J.landurbplan2021.104092.

Ra)fllood. Christopher M.. Lynne C. Manzo, Daniel R. Williams, Andres 01 rv\asso, and Timo voo Wirth, eds. 2021.
Changing Senses of Ploce: Navfgoo'ng GlotxJf Challenge:s. cambridge. UK:cambridge University Press.

Rigoloo, Alessanctro, and TravisL Flohf. 2014, "Access to Patks fof Youth as an Environmental Justice Issue: Access
Inequalities and Possible Solutioos." Buildings 4 (2):6 94.doi:10.3390A>uildings4020069.

Roberts, Hannah, lan Kellar, Mark Conner, O,ristopher Gidlow, Brian Kelly, Mark Nieuwenhuijsel\ and Rosemary
Mcfadian. 2019. *A.ssociatioos Between Paflc. Features, Paflc. Satisfaction and Paflc. use in a Multi-Ethnic Deprived
Urban Area." Urban Forestry & Urban Grttning 46: 126485. do,:10.1016/j.ufug2019.126485.

Rosaldo, Renato. 1993.Cvture& Trvth: The Remol<ing of Social Analysis. Boston, MA: Beacon Press.

Russell, RO,y, Anne O. OQerry, Patricia Balvanera, Rachelle K. Gould. Xaviet' Basurto, Kai MA Chan, Sarah Klain, Jordan
Levine, and Jordan Tam. 2013. 1-lumans and Nature: How Knowing and Expetiencing Nature Affec.t Well-Being."
Annual Review of Envirom1ent and Resources 38: 473-502.doi:10.1146/annurev-environ-012312-110838.

Sala,t, Nader, Amin Hosselnlan-Far. Rostam Jalali. Allakbar ValsI-Raygani. Shna RasoulJX)Of, Masoud Mohammadt
Shabnam RasoulpOOf, and Behnam Khaledi-Paveh. 2020. "Prevalence of Stress, Anxiety, Depression Among the
General Population During the COVID-19 Pandemic A Systematic Review and Meta-analysis." Globali:zoo'on ond
Health 16 (1): 1-11.<10,10.1186/s12992-019-0531-5.

Sk r. r\argrete, and Erling Krogh. 2009. "Changes in Children's Nature-Based Experiences Near Home: From
Spotitaneous Play to Adult-Controlled, Planned and Organised Activities." Children's Geographies 7 (3): 33 354.
doi:10.1080/14733280903024506.

Slater, Sandy J., Richard W. Christiana, and Jeanette Gustat.2020..Recommendations for Keeping Parks and Green
Space Accessible for t.Aental and Physical Health Ou,ing COVI0-19 and Other Panderrics.e Preventing Chronic
Disease 17.doi:10.5888/pcdl 7.200204.


https://doi.org/10.5888/pcd17.200204

1294 @ MAURERETAL

Soga, Masashi, MaldwynJ.Evans,Kaz.uakiTsuchiya. and Yuya Fukano. 2021.-A Room with a Green View.The Importance
of Nearby f\lature for Mental Health During the COV10-19 P..Indemic." Ecological Applications 31 (2): €2248. doi:10.
1002/eap.2248.

Sotlti, f\lancy Falxa, Lindsay K. Campbell, Erika S. Svendsen, Michelle L Johnsoo, and OS Novem Auyeung. 2020. "Fear
and Fascination: Use and Perceptions of New Yortc. Crty's Forests. Wetlands. and Landscaped Park Areas." Urban
Foremy &Urbon Greening 49: 126001. docl0.1016 .ufug.2020.12'5601.

SUbiza-Pefez,Mikel, Kaisa Haunt KaleviKOfpela,Arto Haapala,andSusanna Lehvavirta. 2019.-Perceived Environmental
Aesthetic Qualities Scale (PEAQS) - A Sett-Report TOO f04' the Evaluation of Gree ue Spaces." Urbon Fore.srry &
Vrbon Greening 43: 126383. doi:10.1016/j.ufug.2019.126383.

Sykes.Eunyque. 2022. *Environmental Justice Beyond Physic.al Access: Rethinking Blad< American Utilization of Urban
Public Greer, Spaces: Environmental Sociology. dol:10.1080/23251042.2022.2057649.

Teti, Michelle, Ellid Schatz,andLinda Liebenbel'g.2020. "MethodsIn the Timeof COVI0-19:TheVital Role of Qualltathle
Inqul,ies.« Intemarlonaf Joumal of Qua6tao\le Methods 19. dol:10.11n11609406920920962.

Tidball, Keith G. 2012. 'Urgent Biophllia: Human-Nature Interactions and Biological Attractions In Disaster Resilience.
Ecology and Sodery 17 (2). dol:10.5751/ES--04596-170205.

Ugolini, Francesca. Luciano Massenl Pedro Calaza-rv\artinez.PalomaCarliftanos. Cynnamon Dobbs, Sllivija Krajter Ostoi<!,
Ana Marija Maril\ et al. 2020. "Effeds of the COVI0-19 P..Indemic on the use and Perceptioos of Urban Green Space:
An Intematiooal Exploratory Study." Urban Forebtry & Urban Greening 56: 126888. doi:10.1016/j.ufug.2020.126838.

U ich, Roger S. Robert f. Simons, Barbara D. Los o. Evelyn fiOrito, Mark A. Miles, and Michael Zelson. 1991. "Stress
Recovery During f)cposure to Natural and Urban Environments.s Joumol of Environmental Psychology 11 (3): 201-
230. doi:10.1016150272-4944(05)80184-7.

Van denBerg, Agnes E... Anna JOfgensen, and Edward R.Wlison. 2014. +Evaluating RestOfation in UrbanGreeri Spaces:
Ooes SettingType Makea Oifference?" Landscapeand UrbanPlanning 127:173-181.dol:10.1016/J.landurlll)lan.2014,
04.012.

Van den Berg. Agnes E.. Jolanda Maas. Robert A Vew-heij. and Peter P.Groenewegen. 2010. *Green Space as a Buffer
Between Stressful Ufe Eve,its and Health: Socia/ Sdence & Medicine 70 (8): 1203-1210. clol:10.1016/J.socscimed.
2010.01.002.

Van den Bosch, Matilda,and A.Ode Sang.2017.-urban f\latural Envirotlments as Nature-Based Solutions for Improved
Public Health -A Systematic Review of Reviews: Environmental Research 158: 373-384.doi:10.1016/j.envres.2017.05.
040.

Verbru99e, Laura, Matthias Buchecker, Xavier Garcia, Sarah Gottwald, Stefanie Mi.iler, SOren Pr.estholm, and Anton
Stahl Olafsson. 2019.Int rating Sense of Place in Planning and Management of Multifunctional River
Landscapes: Experiences from Five European case Studies.c SUscainabifity Science 14 (3): 669-680. doi:10.1007/
$11625-019--00686-9.

Wang, Ooog,GregoryBrown. andYanLiu. 201S."The Physicalandnon-Physic.al Fact04'S Thatinfluerice Perceived Access
to Urban Parks." Landscapeond Vrbon Planning 133: 53-66. doi:10.1016/j.landurlll)lan.2014.09.007.

Wang,Ronghua.Jingwei Zhao. Midiael J. Meittlet', YueHu,and Xi lin Xu.2019.-characteristicsof Urban GreenSpaces
in Relation to Aesthetic Prefererice and Stress RecovefY.s Urbon Forestry &Urlxm Greening 41:6-13. doi:10.1016'1,
ufug2019.03.005.

Whltbum. Julie, Wayne Linklater, and Wokje Abrahamse. 2020. *Meta-Analysis of Human Connection to Nature and
Proenvironmental Behavior." Consetvat/on Biology 34 (1): 180-193. clol:10.1111/cobl.13381.

Williams, Daniel R. 2014. -Making Sense of 'Place": Reflections on Pluralism and Positlonallty in Place Research:
Landscape and Urban Planning 131: 74-82doi:10.1016/j.landurbplan.2014.08.002.

Williams, Daniel R..and Joseph W.Roggenbuck.1989. "Measuring Place Attachment: Some Preliminary Results." In NRPA
Symposium on Leisure Research, San Antooio, TX, Vot 9.



	To cite this article: Megan Maurer, Liv Yoon, Olivia Visnic& Elizabeth Cook(2023) Effects on perceptions of greenspace benefits during the COVID-19 pandemic, Local Environment, 28:10, 1279-1294, DOI:1Q.JQ80/BS49839,2Q23-22Q2381
	Introduction
	Literature review
	Survey respondent demographics
	Interview participant demographics
	Interview content and analysis

	Results
	Finding 1: perceived effect of going outside on subjective well-being
	Finding 2: narratives af perceived positive contribution of greenspace to well-being
	A-1. Previous personal experiences: familiarity with the outdoors
	interviewee:

	A-2. Previous personal experiences: nature as established coping mechanism
	8-1. Social nvironmental circumstances: yearning for a break from current situation and isolation
	8-2. Social nvironmental circumstances: proximity and access to green space

	Discussion
	Umitations
	Conclusions and recommendations


	Notes

	Acknowledgements
	Disclosure statement
	Funding
	References


