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Abstract: Significant challenges of the COVID-19 pandemic highlighted that features of a modern,
sustainable and resilient city should not only relate to fulfilling economic and social urban strategies,
but also to functional urban design, in particular, related to urban blue and green infrastructure (BGI).
Using results from a web-based questionnaire survey conducted May–July 2020 in Moscow (Russia)
and Perth (Australia), this paper provides insights regarding citizens’ needs for and values of urban
BGI as well as their changes during and after the COVID-19 restrictions. Survey data collected during
the lockdown period have captured information about people’s ability to access green and blue
spaces within urban BGI, inequalities in access, feelings, and values as well as needs and perceived
pathways of future development of urban natural environment. In both cities, lockdowns limited
access of people to green spaces which affected their mental and physical health. Survey results
revealed that the quality, functionality, and location of open green spaces illustrated a disparity
in distribution, meaning that in many cases several communities from particular neighborhoods
suffered from limited access to BGI. Furthermore, in addition to analyzing perceptions and values
of urban nature during the COVID-19 pandemic, some suggestions for improvement of urban BGI
based on the survey responses are provided.

Keywords: urban green space; blue space; blue-green infrastructure; citizen perceptions; green use
practices; COVID-19 pandemic; Moscow; Perth

1. Introduction

The COVID-19 pandemic and related lockdowns around the world led to a gen-
eral decline in physical and mental health because of isolation, lack of social interaction,
restriction of movement and travel, and dramatic lifestyle changes [1]. The COVID-19
pandemic also demonstrated the importance of having access to green and blue spaces
for human health and well-being during pandemics [2–4]. In this paper, urban blue and
green infrastructure (BGI) refers to an interconnected network of natural and designed
landscape components, including water bodies and green and open spaces at the city scale.
BGI includes publicly accessible and private green space, natural green space (remnants of
native vegetation which experience different intensities of human intervention and where
some or all endemic ecosystem processes are affected) as well as specifically designed
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and managed green space (e.g., parks, gardens, lawns, street plantings, green roofs) and
blue space (retention and detention ponds, re-naturalized and de-culverted rivers, swales
and “bioswales”, or rain gardens) [5–8]. The theme of positive benefits of urban BGI and
associated urban green and blue spaces for human physical (e.g., through the opportu-
nity for physical activity, recreation) and mental (e.g., ability to relax, stress reduction,
spiritual enrichment, cognitive development, reflection, aesthetic experiences) health of
urban dwellers prior to the pandemic is also thoroughly studied [7,9–14]. Urban green
and blue spaces also contribute to a sense of place as well as fostering social cohesion and
stewardship. These factors are essential for quality of life and regional identity [15–17].

The COVID-19 circumstances, when billions of people over the globe were locked
down with limited access to BGI, highlighted that in extraordinary situations, urban nature
can play an essential role in contributing to human well-being and shaping human-nature
relationships and the recovery of the post-pandemic world [11,18–20]. That is, the features
of a sustainable and resilient city should not only relate to fulfilling economic and social
urban strategies, but also to the design and management of urban BGI in order to address
current and future societal challenges. For example, around the world, public urban green
and blue spaces tend to share similar spatial and visual characteristics (organization of the
spaces) because of global trends in designing public open spaces. This pattern has led to
the homogeneity of green and blue areas [8] that may or may not afford the same types of
benefits in different cities.

The declaration of a global pandemic by the World Health Organization in 2020 led to
many governments implementing measures to slow or prevent the spread of COVID-19.
The measures included stepwise restrictions in individual mobility and public life in many
cities throughout the world. At the same time, in many cities over the world municipalities
implemented restrictions of different degrees, including access to and use of urban BGI
to help encourage physical distancing [18,21]. The value of urban nature in cities during
the lockdowns of 2020 revealed that living in a particular neighborhood (place of living),
income, and how the government has responded to the pandemic can result in critical dif-
ferences in the availability and accessibility of BGI [2,20,22,23]. Studies [3,18,20,21,24–26]
have confirmed that public green and blue spaces play a key role in “building back better”.
However, the issues of how these differential impacts could influence future urban devel-
opment that will make the cities sustainable and resilient towards addressing challenges,
such as those associated with the COVID-19 pandemic and climate change, need to be
better understood. In this sense, the comparison of experiences from cities in different
countries could be very valuable.

The research aim was to evaluate perceptions, values, and use of urban green and
blue spaces before and after the COVID-19 pandemic restrictions in two cities contrasting
in climate, culture, and land-use structure: Moscow (Russia) and Perth (Australia). In par-
ticular, the research sought to identify: (a) public perceptions, preferences, and values of
urban green and blue spaces during pandemic times; (b) any differences and similarities
in responses to COVID-19 restrictions and demands in the organization of urban green
and blue spaces between the two cities; (c) how existing urban BGI catered to the needs of
citizens during COVID-19 and how this experience can be used during and after extraordi-
nary pandemic situations; (d) which landscape design of urban BGI is needed according
to the preferences and values of the respondents to address the current challenges and
support people to deal with the COVID-19 restrictions.

A comparison between Moscow and Perth was the main research focus used in this
study. As the pandemic was a global issue, we can learn from different experiences how to
better use the urban BGI in a time of isolation and lockdown in contrasting cities. Moscow is
dominated by publicly accessible green and blue spaces whereas, in Perth, half of the urban
vegetation resides on private land (https://tgawa.com.au/green-space-home/ (accessed
on 6 March 2021)). Implementation of similar questionnaires for this comparison between
the cities explores whether access to public spaces within BGI should be a fundamental
strategy of contrasting cities when coping with similar crises. We hypothesized that despite
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the differences in climate, socioeconomics, history, and land-use (private-public access),
the response to changes in the accessibility of urban green and blue spaces, their use and
qualities would be similar. Research on COVID-19 and BGI published in 2020 is dominated
by European Union countries, followed by the US and China. Both countries, Australia and
Russia, remain underrepresented (no publication identified during the literature review).
In this sense, Moscow and Perth present a useful comparative study, which can provide a
different perspective.

2. Materials and Methods

The study involved a four-step process starting with preliminary research and identifi-
cation of the research gap, research design and methodology for data collection, and finally
data interpretation and alignment with previous studies.

2.1. Study Sites

Moscow and Perth are cities of different sizes, histories, and climates, situated in
different hemispheres (Figure 1). The population of Perth is 6 times less than Moscow,
and the population density is 15 times less. Compared to Moscow, founded in 1147, Perth
is a relatively young city, established by British colonists in 1829, although the Noongar
people have occupied the region for more than 40,000 years. While the two cities have
different approaches to the organization of urban BGI, some similarities are evident in terms
of the philosophy of creating publicly accessible urban spaces. The planning structure,
design, and management approach to cities and green and blue spaces in Moscow are
very different from the Anglo-American model that characterizes Perth. Despite this,
the multifunctional concept of public spaces (e.g., parks for recreation) became an integral
feature of urban BGI both in Perth and Moscow. However, in contrast to Moscow, Perth is
equipped with a variety of private green spaces which are less common in Moscow where
such areas can be mostly seen in the outskirts of suburbia (productive allotment gardens of
dachas (or summer cottages), or pure pleasure gardens next to private houses). Moscow,
like other Russian cities, has a unique pattern of designing post-Soviet models of publicly
accessible urban green and blue spaces and similar social behavior standards such as the
use of certain elements of public parks (e.g., lawns, forests, flowerbeds). In Perth, there
are large and small public neighborhood parks, sport turf fields, and preserved native
bushland. The main types of green and blue spaces in Moscow and Perth are illustrated
and briefly described in Table 1.Sustainability 2021, 13, x FOR PEER REVIEW 4 of 26 
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Table 1. Main types of green and blue spaces in Moscow and Perth (Photos: M. Ignatieva—Perth, D. Dushkova—Moscow).

Type of BGI Perth Moscow

Public parks:
Perth: bigger parks (King’s Park), local

“pocket” parks in neighborhoods;
Moscow: historical gardens and parks of

recreation and rest (Gorky Park)
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Table 1. Cont.

Type of BGI Perth Moscow

Nature reserve:
Perth: reserved remnants of native

vegetation, bushland, Moscow:
forest-parks within the city boundaries
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Table 1. Cont.

Type of BGI Perth Moscow
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2.1.1. Perth

Perth is the state capital of Western Australia and the fourth largest Australian city
with a population of about 2.06 million (2018). It is situated on both sides of the Swan River
on a coastal plain beside the Indian Ocean. The Perth metropolitan area covers 6418 km2.
The climate is Mediterranean with hot dry summers (24.6 ◦C mean max temperature) and
warm wet winters (12.7 ◦C mean minimum), annual rainfall of 850 mm, and with a very
high level of daily sunshine, making Perth Australia’s sunniest capital city [27]. Perth’s
warm and sunny climate, accessibility to green and blue spaces, and associated recreation
opportunities encourage an outdoor lifestyle for the majority of residents [28].

The planning structure of Perth is based on a classic colonial grid. From the very
beginning, Perth was dominated by single-story, owner-occupied homes. A downtown
area with high-rise buildings is surrounded by extended low-density suburbs. Green and
blue spaces within the city are represented by publicly accessible national parks and nature
reserves (based on remnants of native vegetation) and designed urban parks of different
sizes, including neighborhood local (pocket) parks planted with mainly exotic and some
native plants which utilize global landscape architectural styles. Private gardens are a
significant part of Perth’s urban green area usually consisting of a front yard (which faces
a street) and a more secluded backyard used for recreation (sometimes with productive
garden plots, fruit trees, swimming pools, and barbeque areas). Urban public parks and
private gardens are irrigated during summer and autumn. Perth is located in the Southwest
Australia Ecoregion, one of only 34 internationally recognized Biodiversity Hotspots. These
high biodiversity native ecosystems are under significant threat of decline due to habitat
destruction and other threats associated with human presence and development [29]. This
tension between natural urban green spaces (remnants of native vegetation, bushland)
and newly designed green spaces such as parkland is a typical Australian issue. Perth’s
residents have access to the Swan River and extended seashore. Water-based activities are
very popular (surfing, windsurfing, swimming).

2.1.2. Moscow

Moscow is the capital of Russia, the biggest city in the country with a population of
12.67 million (2018) (including the New Moscow district) which covers 2500 km2. The city
is situated on the banks of the Moskva River, which flows through the East European Plain
in central Russia. The climate is humid continental with long, cold (although average
by Russian standards) winters usually lasting from mid-November to the end of March,
and warm summers. Winter temperatures range from −25 ◦C in the city and −30 ◦C in
suburbs to above 5 ◦C while summer temperatures range from 10 to 35 ◦C (17.2–19.0 ◦C
mean). Annual precipitation is 707 mm; on average Moscow has 1731 h of sunshine per
year, varying from a low of 8% in December to 52% from May to August. Such cold
climatic conditions (snow is present for about five months a year, from mid-October to
the beginning of April) and the recent change in Moscow’s regional climate due to global
warming (extreme heat is more frequent in the city and has reached 37.8–38.2 ◦C). These
extremes act as limiting factors for outdoor recreation. Moscow has a well-developed urban
BGI consisting of remnants of native vegetation (recreational forest and forest-parks), public
districts and local community parks, and green spaces within local neighborhoods within
the residential block of houses [6]. Moscow has a significant number of historical parks and
gardens of the 18th and 19th centuries under governmental protection. The city experienced
devastating bombing and the related destruction of green areas during the Great Patriotic
War (1941–1945). After the war, the greening of newly created “microrayons” (residential
clusters of 30–50 ha for 12,000–15,000 people, consisting of multi-story government housing
for families) resulted in the establishment of extensive public residential green and blue
spaces. Moscow has an extensive forest-park zone for short-term recreational use based on
native forests but containing planned and designed elements [6]. Within the Moscow city
boundaries, there are 150 small rivers and streams, as well as about 240 open reservoirs
(ponds and lakes). Most of the small rivers in the city are regulated or canalized (Table 1).
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2.2. Data Collection

The information on the chronicle of COVID-19 in both cities and the overall effects
of COVID-19 on the aspects related to urban green and blue spaces were collected from
government documents and literature resources.

Survey data were collected using an online, fixed item, anonymous questionnaire
distributed simultaneously in Perth and Moscow. The sample was restricted to residents
living in metropolitan areas. Twenty-five questions, written in the respective local language
(English or Russian), focused on the self-reported effects of measures taken to limit the
spread of COVID-19 on a sample of city dwellers, and their perceived value and use of
urban green and blue spaces.

2.3. Questionnaire Design

The questionnaire consisted of 25 questions developed by the researchers and included
six general components:

1. information on the area of residence (for geographical identification to confirm the
respondent was in the metropolitan sample area, the extent/provision of urban BGI
in the area, and how long each area was under lockdown);

2. subjective values assigned to urban green and blue spaces;
3. perceived personal impacts of COVID-19 related restrictions;
4. self-reported impacts of COVID-19 restrictions on access to urban green and blue spaces;
5. subjective assessment of urban green and blue spaces adequacy and quality in the

respondents’ local neighborhood;
6. general demographic information.

The subjective values component of the questionnaire focused on the perceived im-
portance of access to urban nature in terms of personal well-being and perceived personal
benefits. Two six-point Likert scale questions rated the importance of accessing nature for
mental and physical well-being respectively (six-point scale from very unimportant to very
important and additional option for answering “I don’t know”). A subsequent question
asked respondents to select one or more perceived benefits of urban BGI (including “none”
and “other” options) from a list of options provided. Benefit options were derived from
the scholarly literature [30,31].

The personal impacts of COVID-19 restrictions included two six-point Likert scale
questions (very negative to very positive, an additional option, “I don’t know”) rating the
personal impact of lockdowns, social distancing, and working from home on daily life and
well-being. One multiple-choice question asked respondents to select one or more actions
taken to cope with quarantine challenges (including “none” and “other”). One question
asked respondents to indicate where they preferred to access urban BGI during restrictions.
Three questions asked respondents to indicate from a list of options how frequently they
accessed urban BGI before, during, and after COVID-19 restrictions respectively.

The subjective assessment of urban green and blue space abundance and quality in
the respondents’ local neighborhood used two questions each with three options (agree,
disagree, and don’t know) in the context of COVID-19 restrictions. If respondents indi-
cated that urban green and blue space in their neighborhood was inadequate, then two
subsequent questions requested the respondent’s preferred additional urban green space
(UGS) types and what additional design or infrastructure elements they would add to the
green space they most commonly used by selecting options from a list (including “nothing”
and “other”) [32,33].

Finally, the questionnaire included general demographic questions on respondent
gender, age, level of education, current main occupation, resident postcode, dwelling type,
and the number of people living in the household.

2.4. Survey Distribution

The Moscow online survey was distributed using the online survey tool Survio
(survio.com) and advertised on the Russian social network Vkontakte (vk.com). The Perth
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online survey was distributed using the Qualtrics online survey tool (Qualitrics.com) and
email. An invitation to complete the Perth questionnaire was sent by email to each of
the researchers’ professional and social networks resident in the Perth metropolitan area.
The email invitation also encouraged participants to forward the questionnaire to others in
their own networks. This snowball sampling approach extended the sample to a broader
pool of participants residing in Perth. Two weeks after the initial email invitation, a second
invitation was sent to the original list of potential participants thanking them for their
participation and encouraging them to complete the survey and forward it to others in
their networks. Both the Moscow and Perth online questionnaires were active from May to
July 2020.

The survey period in Moscow was in late spring and summer with the temperature
range being 20–35 ◦C (which is the most important outdoor activity season). The survey
period for Perth was during late winter-early spring with temperatures between 14–21 ◦C
which is also a comfortable season for outdoor activity.

The respondents’ locations were georeferenced based on the postcodes (centroids of
the polygons corresponding to a particular postcode were created) (Figure 2).
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Moscow is not included in the figure.

2.5. Data Analysis

The Russian language questionnaire responses were translated into English and
combined with the Perth data set. A multiple-choice design reduced potential translation
errors in terms of intended meaning as the structure of the English and Russian language
questionnaires were the same. Analysis of the data was conducted using the SPSS software
(IBM SPSS v24). This analysis included descriptive statistics as well as Chi-square tests of
association for categorical data and nonparametric tests (such as Mann–Whitney U and
Kruskal Wallis tests) for ordinal data.

Of 119,385 people invited to participate in the survey by Vkontakte advertisement,
988 people visited the entry page of the questionnaire on Survio, and 280 of them completed
the survey, 59 respondents did not live in the Moscow agglomeration and thus were
excluded. The final sample providing data for the present study included 216 respondents.

The initial combined email invite list for Perth included a total of 84 people invited to par-
ticipate. Using a snowball principle, a total of 110 Perth residents completed the questionnaire.



Sustainability 2021, 13, 4148 10 of 24

3. Results

The case studies focused on differences and similarities in public perception of urban
green and blue spaces during pandemics in two different cities. The main emphasis was
on the comparison of residents of Moscow and Perth as a whole group, rather than on
different socio-demographic groups. The data sample was rather small—216 in Moscow
and 110 in Perth. This refers to the limitation of the online survey method. This was a pilot
study that aimed to find out the specific patterns of urban nature perception by citizens
and its values during and after pandemics.

3.1. Chronicle of COVID-19 Pandemic and Analysis of Its Impact

The first confirmed cases of COVID-19 in Perth (21 February 2020) and in Moscow
(2 March 2020) were dated approximately the same time. However, the main measures
to prevent viral spread varied during the four following months. The timelines of these
measures and their cancellation are presented in Figure 3.
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There were similar measures in the two cities especially in the first month of the
pandemic where playgrounds, restaurants and cafes, sports infrastructure were closed,
universities were switched to remote mode, social distancing and self-isolation for aged
people were recommended. However, in the following months, the measures in Moscow
became more stringent (Figure 3). Measures included not only the closure of 55 public
parks banning visits to green and blue areas (Figure 4) but a full lockdown for 1.5 months.
The self-isolation regime (home quarantine) in Moscow lasted from 30 March to 9 June
2020. There were few exceptions that allowed going outside, for example, a necessity to be
at the workplace, shopping at the nearest food store or pharmacy, walking pets within a
distance of 100 m from the place of residence, taking out the garbage, seeking emergency
medical help, or a direct threat to life and health. From 12 May 2020, wearing protective
masks and gloves was mandatory in public transport and other public places.
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On the contrary, during 2020 the wearing of masks was not mandatory in Perth
(Figure 3). However, a state of emergency was declared, and the borders of the state were
closed to international and interstate travelers for the first time in its history. Despite the
restrictions, urban green and blue spaces (public parks, reserves, gardens, beaches) were
open during the whole 2020 period of the pandemic, although the use of exercise and
children’s play equipment located in urban green and blue spaces was not allowed. Their
use in Perth was restricted to non-contact recreational activities such as picnics in the park.

In June–July 2020, most of the restrictions were lifted both in Perth and in Moscow.
Analysis of some key parameters that appeared in the literature indicated that lock-

downs during the COVID-19 pandemic had some direct, short-term, positive impacts on
the environment of both cities, especially in terms of emissions and air quality, mostly
due to reduced traffic. Wildlife also benefited from less traffic and the absence of people,
although these were likely to be temporary (Table 2, Figures 4 and 5). There was also a
documented positive shift in community attitudes towards green spaces (visitation rates
for Perth and Moscow increased). However, there were also several negative consequences
of lockdowns (e.g., influence on physical and mental health, and domestic violence).
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Table 2. Impacts of COVID-19 restrictions on the populations of Perth and Moscow.

Parameter Moscow Perth

Reduced physical activity

Due to several restrictions (The Mayor of
Moscow allowed outdoor sports activities

only until 9 p.m. and walking within 2
km distance from home only three times
a week without sitting on the benches),

physical activities were reduced [34]

Some Perth people may have shifted to
physical activity indoors given a reported
spike in purchasing gym equipment and

online fitness training [35]

Negative influence on mental health

More than half of people who have had a
severe form of coronavirus subsequently
experience depression, insomnia, panic
attacks, and other generalized mental

disorders defined as post-COVID
syndrome. COVID-19 strongly affects

people’s daily emotional lives, increasing
stress levels due to the lockdown period

lengthens the fear of getting sick, or
financial difficulties, especially by

families with children. Online or phone
calls to psychotherapists and

psychologists were perceived as not real
supportive measures due to the absence

of physical contacts [36]

It has been reported that calls to mental
health helplines, such as the Beyond Blue
COVID-19 line, increased. Social isolation

and anxiety associated with the public
health response had a major impact on
vulnerable cohorts (particularly seniors
and people with disabilities, and their

careers) and compounded mental
health issues [37]

Domestic violence

The number of victims of violence and
cases of domestic violence has increased
by 2.5 times since April 10 and during the

whole pandemic [38]

Increases in family violence incidents of
around 5% between March and May 2020
compared to the same time in 2019 [37]

Reduced traffic
Passenger use of public transport in

May–June 2020 was reduced to 54.5% of
that in January–March 2020 [39]

A 79% drop in public transport use in
Perth, road traffic had dropped 47%,

walking journeys were down 37% (end of
April) [40]

Reduced air pollution
For carbon monoxide, experts recorded a
decrease of 11%, and for sulfur dioxide

by 30% [41]

Almost no change in nitrogen dioxide
emission [42]

Green space visits

−6% (17 May 2020)—Russia
+51% (19 June 2020)—Russia
+69% (10 July 2020)—Russia

+41% (21 August 2020)—Moscow [43]

Increase in the appreciation and demand
for open public spaces, as outlined by

Greener Spaces Better Places. A total of
87% of Australian urban councils had
noted a positive shift in community
attitudes towards green space [44]
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3.2. Social Survey Results
3.2.1. Description of Samples

The respondent gender ratio was similar for both cities. The majority of the respon-
dents were female with 72.7% in Moscow and 61% in Perth. The age range distribution in
Perth was near to normal with two peaks of 40–45 and 65 years old. In Moscow, the most
frequent age range of respondents was 20–40 years old. Full-time employment was the
dominant category: 48.5% in Perth and 40.5% in Moscow. One of the main differences be-
tween the samples was the type of housing. Most of the Perth respondents (78.2%) reported
living in detached houses while respondents in Moscow more frequently lived in a flat,
apartment, or townhouse (81.4%). The mean number of people living in each respondent
household (including children) was 2.74 people in Perth and 2.28 people in Moscow.

3.2.2. The Main Challenges of COVID-19 Restrictions

Respondents in both cities rated the impact of working from home much more posi-
tively for daily life routine (mean = 3.15 for Perth and 3.51 for Moscow) and for personal
well-being (mean = 3.14 for Perth and 3.31 for Moscow) than lockdowns and social distanc-
ing (both rated between negative and neutral) (Figure 6). In addition, Moscow respondents
rated working from home more positively compared to the Perth respondents rating in
terms of both impacts on daily life and personal well-being.
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Social distancing was rated as a significantly less negative impact by respondents in
Moscow compared to those in Perth for both daily life (U = 8108, p = 0.000) and personal
well-being (U = 8943.5, p = 0.004). However, Moscow and Perth respondent ratings for
the impact of lockdowns (daily life (p = 0.087, U = 9874), personal well-being (p = 0.682,
U = 10,824), and working from home (daily life U = 9712.5 p = 0.103; personal well-being
(U = 10,511.5 p = 0.686)) were not significantly different.

3.2.3. Perceived Benefits of COVID Restrictions

All respondents indicated some positive benefits of COVID restrictions including
reduced traffic on roads, reduced urban noise, cleaner air, more wildlife, and the opportu-
nity to spend more time in green spaces. This correlates well with the official data on the
COVID-19 influence presented in Table 2. The most frequent responses were associated
with changes in human activity, including: less traffic on the roads (75.5% in Perth and
46.8% in Moscow), reduced urban noise (42.9% in Perth and 31.5% in Moscow), the streets
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and neighborhoods being less crowded (35.7% in Perth and 49.1% in Moscow). While
about 15% of respondents in Moscow indicated no perceived benefits, 25% rethought their
lifestyle intending to make it less stressful and rushed (Figure 7).
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3.2.4. Activities to Cope with COVID Restrictions

In both cities, the most frequently selected activity to cope with COVID-19 restrictions
was taking a walk outside (72.7% Perth and 50.5% Moscow) (Figure 8). The main difference
between the two cities was outdoor physical exercise. For Perth respondents, this was the
second most frequently selected activity (42.5%) while this was the least frequent activity
for respondents in Moscow (apart from “do nothing”). Doing indoor exercise was the
second most frequent activity for Moscow respondents (52.8%). Accordingly, physical
exercise (either outdoors or indoors) was identified as one of the most important coping
strategies in both cities.

Sustainability 2021, 13, x FOR PEER REVIEW 16 of 26 
 

3.2.4. Activities to Cope with COVID Restrictions 
In both cities, the most frequently selected activity to cope with COVID-19 re-

strictions was taking a walk outside (72.7% Perth and 50.5% Moscow) (Figure 8). The main 
difference between the two cities was outdoor physical exercise. For Perth respondents, 
this was the second most frequently selected activity (42.5%) while this was the least fre-
quent activity for respondents in Moscow (apart from “do nothing”). Doing indoor exer-
cise was the second most frequent activity for Moscow respondents (52.8%). Accordingly, 
physical exercise (either outdoors or indoors) was identified as one of the most important 
coping strategies in both cities. 

 
Figure 8. Activities to cope with COVID restrictions in Perth (n = 99) and Moscow (n = 216). 

3.2.5. Importance of contact with nature for physical and mental well-being 
All respondents in both cities highly valued urban green and blue spaces for physical 

and mental well-being. Most respondents in both Moscow and Perth rated contact with 
nature as important or very important for physical and mental well-being (Figure 9). This 
importance is statistically significant for both physical (U = 9368, p = 0.009), and mental 
well-being (U = 8488, p = 0.000). However, a comparison between Perth and Moscow in-
dicates no significant correlation between the city variable and reported physical (r = 
0.147) and mental well-being (r = 0.263) variables. In this case, the importance of nature 
contact did not depend on the city, although Perth respondents rated contact with nature 
higher (more than 97% for mental well-being and 85% for physical well-being) compared 
to Moscow respondents (more than 76% for mental well-being and 70% for physical well-
being). 

Figure 8. Activities to cope with COVID restrictions in Perth (n = 99) and Moscow (n = 216).



Sustainability 2021, 13, 4148 15 of 24

3.2.5. Importance of Contact with Nature for Physical and Mental Well-Being

All respondents in both cities highly valued urban green and blue spaces for physical
and mental well-being. Most respondents in both Moscow and Perth rated contact with
nature as important or very important for physical and mental well-being (Figure 9). This
importance is statistically significant for both physical (U = 9368, p = 0.009), and mental well-
being (U = 8488, p = 0.000). However, a comparison between Perth and Moscow indicates
no significant correlation between the city variable and reported physical (r = 0.147) and
mental well-being (r = 0.263) variables. In this case, the importance of nature contact did
not depend on the city, although Perth respondents rated contact with nature higher (more
than 97% for mental well-being and 85% for physical well-being) compared to Moscow
respondents (more than 76% for mental well-being and 70% for physical well-being).

Sustainability 2021, 13, x FOR PEER REVIEW 17 of 26 
 

 
Figure 9. Importance of urban green and blue spaces for physical and mental well-being in Perth (n = 101) and Moscow (n 
= 216). 

3.2.6. Perceived Personal Benefits of UGS 
Among perceived personal benefits, “breathe fresh air” (86.7% in Perth and 85.1% in 

Moscow), “connect with nature” (82.9% in Perth and 51.6% in Moscow), “enjoy scenic 
beauty” (89.5% in Perth and 71.2% in Moscow), and “a place to relax and unwind” (81.9% 
in Perth and 68.4% in Moscow) were among the most frequently selected benefits in both 
cities. In Moscow, urban green and blue spaces were popular for sunbathing. Due to the 
short summer in the northern hemisphere, sunbathing is a very popular pastime in Mos-
cow (Figure 10). 

At the same time, “mental health benefits” (83.8% in Perth and 71.2% in Moscow) 
and “a place for physical exercise” (76.2% in Perth and 50.7% in Moscow) were also 
strongly associated with urban green and blue spaces. 

 
Figure 10. Perceived personal benefits of urban green and blue spaces in Perth (n = 101) and Moscow (n = 216). 

3.2.7. Changes in Urban Green and Blue Spaces Visitation 
The change in visiting green and blue spaces before and during the pandemic is es-

pecially evident in Moscow, where visits were officially restricted. Here 56.9% of respond-

Figure 9. Importance of urban green and blue spaces for physical and mental well-being in Perth (n = 101) and Moscow
(n = 216).

3.2.6. Perceived Personal Benefits of UGS

Among perceived personal benefits, “breathe fresh air” (86.7% in Perth and 85.1%
in Moscow), “connect with nature” (82.9% in Perth and 51.6% in Moscow), “enjoy scenic
beauty” (89.5% in Perth and 71.2% in Moscow), and “a place to relax and unwind” (81.9%
in Perth and 68.4% in Moscow) were among the most frequently selected benefits in both
cities. In Moscow, urban green and blue spaces were popular for sunbathing. Due to
the short summer in the northern hemisphere, sunbathing is a very popular pastime in
Moscow (Figure 10).

At the same time, “mental health benefits” (83.8% in Perth and 71.2% in Moscow) and
“a place for physical exercise” (76.2% in Perth and 50.7% in Moscow) were also strongly
associated with urban green and blue spaces.
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3.2.7. Changes in Urban Green and Blue Spaces Visitation

The change in visiting green and blue spaces before and during the pandemic is espe-
cially evident in Moscow, where visits were officially restricted. Here 56.9% of respondents
visited green and blue areas less often (Figure 11b). At the same time, 35.6% of Moscow
residents retained the frequency of visits, and 7.4% increased, despite the limitations on
access to urban green and blue spaces. The majority of Perth residents (59.4%) did not
change their frequency of urban green and blue spaces visits, while 26.7% increased them.
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The response indicates that after the pandemic, most respondents reported they would
not change their green and blue spaces visit frequency and most of them (75.2% in Perth and
65.7% in Moscow) would return to regular pre-pandemic frequency of visits (Figure 11a).
However, more than a quarter of Muscovites (28.2%) and a fifth of Perth residents (20.8%)
reported they would increase their visits to green and blue areas.

3.2.8. Urban Green and Blue Spaces Access Preferences and Demand

Having access to a nearby local park was the most frequently selected option for
respondents in both cities (Figure 12). Most Perth respondents indicated a stronger prefer-
ence for private gardens compared to Moscow respondents. This difference was likely due
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to the relative availability of private gardens in each city. Natural areas outside the city
were considered quite valuable in both cases as well.
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Figure 12. Urban green and blue space access preference in Perth (n = 101) and Moscow (n = 216) (a) and demand for green
and blue spaces (improvements in urban blue and green infrastructure (BGI) according to respondents) in Perth (n = 100)
and Moscow (n = 216) (b).

For the question regarding the current needs and additional types of urban green and
blue spaces, most respondents from both Moscow (55%) and Perth (77%) indicated more
street greening was the most desired measure (Figure 13). Other frequently selected types
by Perth respondents were natural bushland (60%) as well as green front and back yards
(56%). Moscow respondents wanted more pocket parks and small gardens (49%) as well as
more residential green space (48%). Both Perth and Moscow respondents wanted more
public green spaces near their houses (45%, 45%) and more public parks.

Sustainability 2021, 13, x FOR PEER REVIEW 19 of 26 
 

street greening was the most desired measure (Figure 13). Other frequently selected types 
by Perth respondents were natural bushland (60%) as well as green front and back yards 
(56%). Moscow respondents wanted more pocket parks and small gardens (49%) as well 
as more residential green space (48%). Both Perth and Moscow respondents wanted more 
public green spaces near their houses (45%, 45%) and more public parks. 

 
Figure 13. Additional types of green and blue spaces mentioned as current needs in BGI in Perth (n = 38) and Moscow (n 
= 170). 

In terms of green and blue spaces features and infrastructure, respondents in both 
cities indicated a need for more benches (sitting places) in their green spaces (Figure 14). 
For Moscow, 49% of responses referred to the need for more shady places while for Perth 
the most frequently indicated improvement was “places for sheltering from the rain”. Re-
spondents in both cities indicated a preference for the installation of more signs with ad-
ditional information about green and blue spaces. Moscow respondents were in favor of 
water features (fountains and ponds) and green elements such as green walls and arbors 
to a greater extent than Perth respondents. Perth respondents more frequently indicated 
a preference for additional garden beds for vegetables and fruits. 

 
Figure 14. Additional features/infrastructure elements for improvement of BGI in Perth (n = 99) and Moscow (n = 216). 

4. Discussion 
We compared the self-reported impacts of COVID on people’s lifestyles and use of 

urban BGI in a large and dense city that followed the urban design patterns of the domi-
nancy of public green spaces and that imposed strict COVID control measures to a 

Figure 13. Additional types of green and blue spaces mentioned as current needs in BGI in Perth (n = 38) and Moscow
(n = 170).

In terms of green and blue spaces features and infrastructure, respondents in both
cities indicated a need for more benches (sitting places) in their green spaces (Figure 14).
For Moscow, 49% of responses referred to the need for more shady places while for Perth
the most frequently indicated improvement was “places for sheltering from the rain”.
Respondents in both cities indicated a preference for the installation of more signs with
additional information about green and blue spaces. Moscow respondents were in favor of
water features (fountains and ponds) and green elements such as green walls and arbors to
a greater extent than Perth respondents. Perth respondents more frequently indicated a
preference for additional garden beds for vegetables and fruits.
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4. Discussion

We compared the self-reported impacts of COVID on people’s lifestyles and use
of urban BGI in a large and dense city that followed the urban design patterns of the
dominancy of public green spaces and that imposed strict COVID control measures to a
smaller, lower density city with extensive suburbia and privately accessible green spaces,
where COVID restrictions were comparatively less severe. We found out that despite
the differences in climate, socioeconomics, history, and land-use (private-public access
to green spaces), the availability, as well as the access to green and blue areas, was very
highly valued among all respondents, thus supporting the notion that greening should be a
fundamental strategy of cities when coping with a crisis, such as the COVID-19 pandemic.
This overall result is supported by related research on values and perceptions of urban
green spaces during the COVID-19 pandemic from other cities of the northern hemisphere,
e.g., surveys conducted in China [1], Japan [20], European countries [2,3,23], and the
USA [11]. However, the southern hemisphere still lacks research, except governmental
releases in Australia [45] which also highlighted physical and mental health benefits from
contact with nature during the pandemic. One of the Brisbane studies found a 7% reduction
in self-reported depression and a 9% reduction in high blood pressure of people visiting
local parks. Australian researchers noticed that physical and mental health benefits from
nature are particularly important for dwellers of high-density urban neighborhoods (e.g.,
apartment blocks) without access to green space [45].

Survey results revealed several negative impacts of COVID restrictions on people.
First of all, lockdowns (restriction of movements and disruption of “normal” ways of
life) and social distancing were the main negative impacts while working from home
tended to be rated positively. Moreover, restrictions on socializing were particularly
noticeable in Perth possibly due to the structure of neighborhoods (low density village-like
small-town municipalities within the metropolitan city with private residential houses).
People were isolated in their own homes reducing opportunities for physical socialization.
Moscow, in contrast, is a megacity with densely-populated residential housing and an
extremely crowded lifestyle. Here, socializing was reported as not so significant while
“working from home” was rated significantly more positively in Moscow compared to
Perth. Some respondents from Moscow indicated they had rethought their lifestyle and
positively responded to working from home, thus avoiding busy public transport, traffic
jams, and other stresses of urban city life.

However, respondents in both cities also indicated some positive outcomes of COVID-
19 restrictions. These included reduction of traffic on roads, reduced urban noise, cleaner
air, more visible wildlife (Figure 5), and the opportunity to spend more time in green spaces.
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These results correspond with numerous media reports (Table 2) and published evidence
from other cities around the globe [45,46].

A comparison between Perth and Moscow indicated no significant relationship be-
tween the city variable and the importance of urban BGI on reported physical (r = 0.147)
and mental well-being (r = 0.263) variables. In this case, the importance of urban BGI was
not dependent on the city, its size, and climate conditions. However, the differences in
restrictions have led to different results in Perth and Moscow on how people have coped
with the COVID-19 challenges. Perth inhabitants had more opportunities to go outside and
visit green and blue spaces (72.7%). Additionally, many people have private gardens that
allow them to have direct access to and contact with nature. However, in Moscow (where
most public parks were officially closed) “take a walk outside” was among the leading
activities (50.5%, the second place after “doing physical exercises at home”), especially in a
time when walking hours became restricted.

The greater importance of contact with nature for physical and mental well-being
reported by Perth respondents, compared to Muscovites could be explained by Perth’s
climate conditions being more amenable for outdoor activities year-round and associated
easier access to private and public green and blue areas [8,28].

Respondent preferences to access different urban green and blue spaces indicated the
significance of a nearby local park (pocket parks and gardens) during the pandemic and
post-pandemic times. With the restriction of 100 m, visitation of residential green spaces
(as it was in Moscow) should be rethought and developed using new planning and design
standards. The requirement of social distancing would also contribute to the spatial design
of all public green spaces. However, it will be very difficult to achieve in the case of big
cities where land is limited and expensive and where there is a constant conflict between
different land users, e.g., between real-estate investors, powerful business organizations,
and civil society/residents [6,47].

The preference for remnants of native vegetation (natural bushland) as a very desirable
additional type of urban green and blue spaces in both cities (60.5% in Perth and 42.4% in
Moscow) illustrates the significance of such vegetation in the highly urbanized environment
and need for contact with “native” nature for urban dwellers. Street plantings (76.3% for
Perth and 54.1% for Moscow) were also among the leading desirable types of urban green
and blue spaces. This finding corresponds with an understanding of the role of green and
blue spaces in mitigating the urban heat island effect and improving the urban environment
also including the need for shady spaces—32.3% for Perth and 48.6% for Moscow.

This research also revealed the importance of additional features/elements for urban
BGI improvement. In both cases, people noticed a lack of benches as simple sitting places
(38.4% in Perth and 40.7% in Moscow) which become one of the crucial elements of every
urban park or garden space during the pandemic. Among other important elements were
shelters for sun and rain (33.3% in Perth and 42.1% in Moscow), which indicated the lack of
strategic design and planning thinking at the moment and the necessity of the development
of a new generation of garden furniture which provides comfort and security as well as
allows for socializing.

The preference for new progressive ecological elements (e.g., green walls—42.1% in
Moscow and 12.1% in Perth, garden beds for urban farming and gardening—23.2% in
Perth and 12% in Moscow) in the list of additional types/elements of urban BGI indicated
a growing public awareness for green and livable cities and the desire to have a more
heterogeneous urban BGI which address current societal needs.

As the impacts of COVID-19 became increasingly prominent internationally, re-
searchers worldwide contributed to a process of reflection focusing on the influence of
both the physical form and use of the built and natural environment as part of societal
reactions to the coronavirus [2,18,19,21,26,46]. Other studies [4,18,46] along with the results
of our survey, confirmed that some cities still lack appropriate levels of open green and
blue spaces to meet the outdoor exercise and recreation demands of their citizens while
fulfilling social distancing requirements. Within these scientific findings, significant atten-
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tion is centered on the mental and physical health impacts of COVID-19 and associated
lockdowns as well as other restrictions [3,48,49], and the specific role that urban nature
played as a response [4,50]. In particular, it is stated that contact with nature can buffer
or mitigate against the negative effects of social isolation on mental health [3,26]. Recent
studies discussed urban BGI as a set of places, a set of amenities, and a set of processes
and functions which were being planned for and how they could address COVID-19-
related challenges [21,51], suggesting that BGI networks which increase the openness
and porosity of a city structure may produce future cities that are more resilient to viral
pandemics [26,51]. In line with the results of other studies [4,18,19,25,49], our findings
indicated that citizens need not only more green and blue spaces for different purposes
and for different target social groups but also better access to them. Results of the survey
in Perth and Moscow can contribute to understanding the variation in approaches to green
and blue spaces planning and design. Our survey also revealed disparities in urban areas
where access to nature is potentially more difficult or the quality of green and blue space is
poor or does not correspond with the current societal needs. This moves beyond simple
interpretations of urban planning policy as pro-economic development or pro-ecological
resilience to a more nuanced appreciation of the decision-making process which addresses
the needs of an urban diverse society. The COVID-19 pandemic has strengthened the
call for the government to engage more effectively with this work. For example, several
European countries have seen increased calls for additional funding from central and local
governments to research urban BGI [18,21,24,25,48,51,52].

Much previous research has reported the positive effects of urban green space on
human health and well-being. Nevertheless, discussions regarding the role of UGS un-
der extremely stressful circumstances (such as during a pandemic) are limited [53–56].
Therefore, this paper has identified self-reported patterns of urban green and blue space
visitation before, during, and after COVID-19 restrictions and the perceived associated
health and well-being benefits for a sample of city residents and also allow residents to
meet their social interaction needs during the pandemic period. Moreover, as indicated by
the survey results, contact with nature is considered important for maintaining personal
well-being, and therefore enabling access to urban BGI during the COVID-19 pandemic
could mitigate the negative effects of lockdowns and subsequent social isolation on mental
health and well-being. This relationship between urban green and blue space access and
well-being during the pandemic is also supported by other studies [20,26,57].

Some research indicates that the longer the quarantine period, the greater the negative
impact on mental health and well-being [3,4], where people in quarantine have higher
levels of avoidance behavior and anger. Simultaneously, the decrease in daily social
behavior and interaction and physical contact with others can lead to depression and a
sense of isolation [48,57–60]. In this regard, urban BGI can provide safe outdoor activities
during city quarantines and can be a buffer zone to maintain good health and quality of life.
Along with other authors [18,23,24,57–60] we are of the view that promoting nature contact
under the conditions of social distancing is an issue where suitable spatial organization
and urban design could help maintain personal and community well-being during crises
such as COVID-19.

It is clear that the urban planning pattern of the city and related typology of green
spaces (dominancy of private gardens over public parks in Perth) demonstrates the benefits
of having private green spaces and thus direct access to nature on an everyday basis even
during a strict lockdown.

In our survey, people indicated some specific infrastructure elements such as benches
shelters and which they thought will be beneficial to have in green spaces in time of the
pandemic. This data can provide policymakers, designers, and planners with additional
evidence and help to redesign and renovate open public spaces. For example, redesigning
streets and public areas to free up space for pedestrians and recreationists as well as
accessible open green space allowing social distancing can mitigate the negative effects
of physical mobility restrictions as stated by other studies [26,51]. Specific suggestions of
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how different types of urban green spaces in Perth and Moscow should be designed and
managed during isolation will need further professional landscape architecture research.
One of the strategies to increase access to nature will be to have more greening in the
courtyards, balconies, organizing green walls and green roofs, or have indoor plants
during pandemics.

5. Conclusions

The survey results have shown that urban residents value and rely on the outdoor
green and blue spaces to support their well-being, especially in the time of the COVID-19
pandemic. Survey data collected during the lockdown period has captured information
about people’s ability to access BGI, inequalities in access, feelings, and values as well as
their opinions about desirable BGI elements which can create more comfortable public
spaces during a pandemic. There is increasingly compelling evidence that access to BGI in
urban areas is essential for human health.

The results demonstrate that respondents perceived the essential role of urban nature
(in the form of green and blue spaces) for maintaining physical and mental well-being
during times of crisis and in the post-pandemic world. Additionally, it indicates that access
to nature and public rights to use greenspaces will be crucial for enhancing general urban
resilience to crisis. This exploratory study provides the basis for further research on the
success or failure of contemporary landscape design and planning approaches to urban
green and blue areas and to see how effectively they can support daily life, especially in
a time of crisis like that posed by COVID-19. This research could serve to better inform
decision-makers, urban planners, and designers in their efforts to create resilient and livable
cities promoting healthy lifestyles and habitats after the pandemic.
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