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More than half of the world’s population lives in urban ecosystems. The United Na-
tions has projected that 28% of people worldwide will be concentrated in cities with at
least 1 million inhabitants by 2030 [1]. Worldwide megacities are projected to rise from 33
in 2018 to 43 in 2030 [1]. Urbanisation has a profound impact on how we as human beings
interact with the world around us [2]. Cities are often described as new ecosystems that
did not have a natural analogue before the expansion of the urban population [3]. Cities
themselves are microcosms of the kinds of modifications that are occurring, making them
informative test cases for understanding the dynamics of the socioecological system and
response to change [4]. The concept of urban ecosystems has been defined as “those in
which people live at high densities, and where built structures and infrastructure cover
much of the land surface” [5]. However, the ecological interpretation of urban systems
must also include less densely populated areas due to reciprocal flows and influences be-
tween densely and sporadically populated areas [5]. Research of urban ecosystems is a
relatively new topic in ecology that dates back to the mid-1970s [6,7]. This concept is dis-
cussed across a wide range of science fields, including urban ecology, landscape ecology,
environmental science, ecosystem services science, and public health [8]. The concept is
also increasingly addressed in sustainability science, landscape architecture, architecture,
engineering, urban design, and urban planning [8].

Nature in cities plays a vital role in urbanised systems as the ecological basis for hu-
man-nature relations and the production of urban ecosystem services [9]. Several early
landscape architects, particularly Fredrick Law Olmsted (1822-1903), attempted not only
to improve the aesthetic of the city but also to improve health and provide the crowded
urban population with areas for rest and recreation [9]. Olmsted became a leading land-
scape architect, park builder, and advocate of the 19th century based on an intuitive un-
derstanding of the connection between nature and human wellbeing that underpins what
we know today as ecosystem services [10]. Researchers define “urban ecosystem services”
as “the benefits urban residents derive from local and regional ecosystem functions” that
“are co-produced by people and ecosystems” [8,11-13]. Recently, Tan et al. (2020) exam-
ined the terminological grouping of “urban ecosystem services” over the past two dec-
ades. Two different—but equally valid —interpretations were disseminated: (1) from an-
alogues of natural and seminatural ecosystems within urban boundaries and (2) a much
broader definition that incorporates the former as well as urban city-based services [14].

Landscape architects and urban planners recognise urban ecosystem service as a
powerful concept that guides the development of urban landscapes towards greater sus-
tainability, resilience, and liveability [14]. It is also evident that urban ecosystem services
contribute to the quality of urban life, even though urban citizens still rely on global eco-
system services to survive [15]. The UN Agenda 2030 clearly considers the role of ecosys-
tem services in urban settings [16]. SDG (Sustainable Development Goal) 15 targets the
conservation and restoration of using terrestrial ecosystems, reducing the loss of natural
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habitats and biodiversity, which play an important part in our common future and herit-
age. Cities, in particular, need to become “more inclusive, safe, resilient and sustainable”,
as stated in the title of SDG 11 [17], if they are to become “greener” and supportive of
current mass urbanisation. Partial solutions to this phenomenon will be the widespread
use of urban green technologies via ecosystem service-based features [16].

A number of studies demonstrate linkages between urban ecosystems and public
health through a range of benefits such as the mitigation of heat hazards, improvement of
mental health and wellbeing through contact with nature, and stormwater management.
[18,19]. In particular, green and blue infrastructures provide several ecosystem services,
such as pollution removal, carbon storage and sequestration, food production, noise re-
duction, and recreational and cultural values [15,20,21] (Figure 1).
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Figure 1. Ecosystem services provided by green and blue infrastructure: (a) regulation of microcli-
mate, (b) noise reduction, (c) food production, (d) carbon storage and sequestration, (e) habitat
provision, (f) run-off retention and water filtration, (g) recreational and cultural values, and (h) air
purification (image modified from Macrovector/Freepik).

However, changes in ecological conditions resulting from human actions in urban
environments ultimately impact human health and wellbeing [22]. Sustainability needs
complete understanding at all levels of direct and indirect human interventions affecting
ecological processes and ecosystem states [23]. According to Gomez-Baggethun and Bar-
ton [24], “urban ecosystems are still an open frontier in ecosystem service research”, and
the interface between economic costs and sociocultural impacts must be taken into ac-
count to “enhance resilience and quality of life in cities”.

This Special Issue contains 12 peer-reviewed papers. The contributions are written
by authors from several countries, including Australia, Chile, Ireland, Italy, Norway, Pa-
kistan, Poland, South Africa, Sweden, the Netherlands, the United Kingdom, and the
United States.

Brzoska and Spage [25] reviewed urban ecosystem services of different types of green
infrastructure. The review identified 40 different ecosystem service classes assessed in re-
lation to different types of green infrastructure. The results show that the majority of the
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studies focused on assessing regulation ecosystem services classes such as filtration, se-
questration, storage, and accumulation by “microorganisms, algae, plants, and animals”
and “regulation of temperature and humidity, including ventilation and transpiration” in
“urban green spaces” at the city dimension [25]. The results also show that the number of
assessments of provisioning ecosystem services has been increasing over the last 6 years.
Only a few studies have considered individual small structures, such as green roofs or
single gardens; moreover, green spaces are often aggregated into one object of investiga-
tion, mostly city-wide, leading to oversimplifications [25]. Colding et al. [26] focused on
the incremental change in green spaces—a fate that is largely undetectable for urban res-
idents. The research illustrates the set of drivers resulting in the subtle loss of urban green
space and elaborates on the consequences of this for the resilience planning of ecosystem
services [26]. Semeraro et al. [27] analysed a case study in Lecce, Italy, applying a top-
down and bottom-up approach to dispute resolution at the institutional level in the use of
urban space. The research suggests that in the socioecological system, the bottom institu-
tional level can introduce innovation or a new vision in the use of free urban space, and,
as a result, bottom-up participation can stimulate or trigger the evolution of the urban
ecosystem, while the top institutional level drives a change from top-down to bottom-up
participation information in planning actions between decision-makers [27].

Giliani et al. [28] studied the dynamics of urban landscape ecology in the Islamabad
Capital Territory in Pakistan during the period of 1976-2016 [28]. The outcomes of their
study show a consistent increase in the settlement class, with the highest annual rate of
8.79% during the period of 2000-2010. Tree cover >40% and <40% canopies decreased at
annual rates of 0.81% and 0.77%, respectively, between 1976 and 2016. Forest
fragmentation analysis indicates that core forests of >500 acres decreased from 392 (i.e.,
65.41%) to 241 km? (i.e., 55%) and patch forest increased from 15 (i.e., 2.46%) to 20 km?
(i.e., 4.54%) from 1976 to 2016. SDG indicator 11.3.1 land consumption rate to the
population growth rate ratio was 0.62 from 1976 to 2000, increasing to 1.36 from 2000 to
2016 [28].

Holloway and Field [29] composed richness and abundance data for 771 quadrats
across three counties, finding a total of 81 species, with 48 species on the groynes and 71
species on the natural rocky shores. Their research found similar degrees across structures
for algae, higher diversity and abundance for lichens and mobile animals on natural
shores, and higher numbers of sessile animals on groynes. The study points out that
groynes host similar ecological communities to those found on natural shores, in which
differences do exist, particularly with respect to rock-pool habitats [29].

Combrinck et al. [30] investigated the property values and distance to urban green
space in Potchefstroom, South Africa. Potchefstroom residents recognise the social,
environmental, and economic value of green spaces; however, fewer residents recognise
the economic value of green spaces. Over half of the respondents agreed that green spaces
are perceived as crime hotspots and thus as contributing to unsafe neighbourhoods and
indicating a related ecosystem disservice. Approximately 60% of those surveyed agreed
that they would pay more for a property that is located next to a green space.

Professional planners that had been surveyed agreed that unattractive green spaces
are due to a lack of maintenance by local authorities and a lack of community engagement.
Half of the planners involved in the survey stated that environmental considerations are
not prioritised in the planning process, even though environmental management is
considered a critical component of local urban planning approaches, policy, and
legislative frameworks [30]. Parker and Simpson [31] developed a theoretical framework
to support human-nature connections and urban resilience via green infrastructure. In
particular, they explored how urban resilience theory and human-nature connection
theory can inform urban development. The urban resilience theory advocates the
improvement of policy and planning frameworks, risk reduction techniques, adaptation
strategies, disaster recovery mechanisms, environmentally sustainable alternatives to
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fossil fuel energy, the building of social capital, and integration of ecologically sustainable
urban green infrastructure [31].

In Sweden, to identify key factors for fostering the incorporation of ecosystem
services into municipal planning practise, Khoshkar et al. [32] examined and evaluated
the views and experiences of practitioners of local spatial planning practises in
municipalities in Stockholm County [32]. The practitioners stressed the need to establish
legal support and ecosystem services regulation at Swedish and EU policy levels.
Moreover, focus was placed on the need for local capacity building and awareness of
ecosystem services as well as increased regional support for enhancing local information
sharing and learning. In order to fully integrate ecosystem services in urban planning for
sustainable development in a decentralised local government structure, such as in
Sweden, locally adapted practical tools and monitoring procedures were considered
important [32].

In Poland, Redzinska and Piotrkowska [33] developed a procedure of building
neighbourhood resilience to climate threats, embedded in the planning and design
process, and focused on the use of natural adaptive potential. This procedure was applied
at the strategic level to the city of Warsaw by drawing up the ranking of districts with a
view to prioritising adaptation measures based on climate threats, demographic
vulnerability, and the assessment of the potential of Warsaw’s green infrastructure [33].
In Oregon, Elderbrock et al. [34] developed a clear method for deciding between
alternatives to green infrastructure based on their quantitative and qualitative potential
to provide high-priority urban ecosystem services to different stakeholders in a specific
area. They used and evaluated this method in Eugene by investigating the potential for
increased urban ecosystem services resulting from the conversion of public grass to
alternative planting regimes that align with expressed stakeholder priorities [34]. In
Norway, Venvik and Boogaard [35] tested the hydraulic infiltration capacity of a rain
garden. This research leads to an understanding of the dynamics of infiltration systems,
including how a rain garden interacts with the hydrological and hydrogeological aspects
of the local urban water cycle [35]. Finally, the contribution from Restemeyer and
Boogaard [36] explored how online citizen science platforms, demonstrated by the case of
ClimateScan, can stimulate stakeholder participation and encourage nature-based
solutions. This has culminated in an illustrated map of over 5000 nature-based solutions
initiatives around the world and an average of more than 100 visitors a day within 6 years
[36].

As cities are expected to grow rapidly in the coming decades, it is important that
urban ecosystem services are understood and valued by city planners and policymakers
[15]. We do hope that the results of this Special Issue can be used by landscape architects,
urban planners, and policymakers to make cities sustainable, safer, resilient, and
adaptable to climate change and other future risks. The survival and wellbeing of the
human species in urban environments depend on how we manage to provide ecosystem
services for future generations.
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