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Abstract 

With more than half of the world’s population already living in cities, urban biodiversity and 

ecosystem services are attracting increasing attention in the sustainability policy and research 

agendas for the creation for more inclusive, safe, resilient and sustainable cities. This chapter 

examines the relation between urban ecosystems, biodiversity and the provision of ecosystem 

services by three major urban ecosystem types: vegetable gardens, urban forests, and urban 

parks. All three ecosystem types provide bundles of ecosystem services, yet with important 

differences. While urban gardens are most important for the resilient food supply, urban 

forests are most important for regulating services, and urban parks provide a wide set of 

mainly cultural ecosystem services. These are critical insights to discuss the role of urban 

ecosystems and biodiversity as nature-based solutions to urban challenges, ranging from 

adaptation to global climate change, to environmental learning in the context of increased 

disconnection from nature and the promotion of social inclusion in cities. Understanding the 

role of urban ecosystems and biodiversity and the services they provide is also crucial for the 

creation of larger green infrastructure networks beyond the city boundaries and the protection 

of biodiversity worldwide.  

 

Introduction 

Urbanization happens at the cost of global loss of biodiversity (Hoornweg et al. 2016) and is 

causing profound transformations in global ecosystem functioning (McPherson et al. 2016). 

The United Nations (2014) predicts urban population to rise from approximately 54% today to 

66% in 2050, which means that cities will host an additional 2.5 billion inhabitants in the next 

three decades. With current trends, the surface of urban areas worldwide―currently covering 

less than 3% of the global terrestrial surface―will double by the end of the next decade, with 

most of this growth taking place in Africa and Asia (McGranahan and Satterthwaite 2014).  

A predominantly urban human society poses some major challenges for global sustainability. 

Modern life in cities is often perceived as decoupled from biodiversity and healthy 
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ecosystems, because the links between biodiversity and human well-being are increasingly 

hidden by markets, pipelines, and transport networks characterising the growing complexity 

of modern industrial societies (Gómez-Baggethun and de Groot 2010). The global trend of 

rapidly expanding urban areas (Seto et al. 2011) involves that a growing share of the world 

population is decoupling from direct contact with ecosystems and their dynamics, both 

physically and cognitively, because the generation of many natural goods and services 

consumed in cities, including the provision of drinking water, energy and food, air 

purification, waste disposal, and recreation, are often provided from distant locations. This 

disconnection between people and ecosystems causes a loss of awareness for the human 

dependency on ecosystems, in what Miller (2005) has referred to as the ‘extinction of 

experience’ (see Shwartz, chapter 13).  

However, recent global assessments demonstrate that while urban dwellers appear to be losing 

direct contact with biodiversity and ecosystems, the global human society is not ‘decoupling’ 

from natural resources but actually becoming increasingly dependent on ecosystems and their 

‘natural capital’ (Wiedmann et al. 2015). Hence, while urbanization and technological 

progress have fostered the misconception that modern societies are less dependent on nature, 

actual demands for ecosystem services keep increasing steadily in our urbanized planet (Guo 

et al. 2010; Gómez-Baggethun et al. 2013). Cities depend on vast areas beyond their 

boundaries to provide both the resources and ecosystem services they consume and to absorb 

the waste they produce. For example, urban areas are estimated to account for 60% of the 

global water-use (Grimm et al. 2008), with a total water consumption of over 500 litres per 

capita per day in cities like Buenos Aires, Argentina, San Diego, USA and Dubai, UAE 

(WCCD 2016). Cities further account for 60-70% of the world’s anthropogenic greenhouse 

gas emissions (McGranahan and Satterthwaite 2014). Urban inhabitants produce about 6 

million tons of waste per day globally, which accounts for two to four times the amount of 

waste produced by their rural counterparts (Hoornweg and Bhada-Tata 2012).  

Hence, besides the intrinsic value of species, at least two crucial arguments stand out for 

maintaining, restoring and enhancing biodiversity in cities. First, human experiences and 

interaction with urban ecosystem can create stronger awareness among urban citizens for the 

need of healthy ecosystems and may lead to actions that reduce the global impacts originated 

in cities and enhance ecosystem stewardship worldwide. Secondly, diverse urban ecosystems 

may provide manifold direct benefits to urban citizens and increase the local supply with 
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ecosystem services, which in turn supports the sustainability and resilience of modern cities. 

Mounting evidence points out enhancing urban biodiversity and ecosystem services as an 

important strategy toward the United Nations Sustainable Development Goal 11: “Make cities 

inclusive, safe, resilient and sustainable” (www.un.org/sustainabledevelopment). However, 

the relation between biodiversity and ecosystem services remains an open research frontier 

and due to its eminent complexity the evidence base for correlations between biodiversity and 

the generation of ecosystem services remains thin (Harrison et al. 2014; Duncan et al. 2016; 

Ricketts et al. 2016).  

This chapter aims at providing an overview of current knowledge and future challenges of 

urban biodiversity in relation to human wellbeing. With this objective, the remaining of this 

chapter is divided into four main sections. First, we describe the importance of biodiversity 

for sustaining urban ecosystem services. Second, we introduce a classification of the most 

important ecosystem services provided in urban areas. Third, we focus on a more detailed 

description of ecosystem services provided by three types of urban green infrastructure: urban 

gardens, urban forests and urban parks. Finally, we provide a summary of the chapter main 

conclusions together with a discussion on the scope and limits of urban ecosystems and 

biodiversity as nature-based solutions to meet urban sustainability challenges. 

 

Urban biodiversity and its importance for humans 

Urban biodiversity has been defined as “the variety of species richness and abundance of 

living organisms (including genetic variations) and habitats found in and on the edge of 

human settlements” (Müller et al. 2013:125). Many cities embed areas of high biodiversity, 

both at the levels of species and ecosystem diversity (CBD 2012). This is partly so because 

since ancient times cities have often been built in biodiversity rich areas, such as sea- and 

riverfronts, to facilitate transportation and food supply. Although modern urbanization is not 

primarily driven by these geographical factors any longer, urbanization still takes place within 

or close to local biodiversity hotspots (Güneralp and Seto 2013). However, urbanization is not 

necessarily a threat to local biodiversity. Cities are ecosystems in themselves, and the diverse 

mosaic of urban biotopes provides multiple niche habitats that favour rare and specialized 

flora and fauna (Boada and Maneja 2016). For example, higher diversity and abundancy of 

different bees has been observed for urban areas compared to rural areas (Carre et al. 2009; 

Theodorou et al. 2016). Species diversity is further enhanced by the intended and unintended 

http://www.un.org/sustainabledevelopment
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human introduction of non-native species to urban ecosystems. For example, 53% of the 

plants species in Beijing, China, are alien species (Zhao et al. 2010). Non-native species 

richness generally decreases from the core to urban fringes; the amount of non-native species 

is also lower in smaller cities, while in larger cities and specifically in older green spaces, the 

amount of non-native species increases (Müller et al. 2013). 

The Millennium Ecosystem Service Assessment (MA 2005) promoted the protection of 

biodiversity for the provision of ecosystem services sustaining human health and well-being. 

Nevertheless, the relation between urban biodiversity, ecosystem functioning and the 

provision of ecosystem services still constitutes an open research frontier (Pataki et al. 2011), 

and there is still lacking generality whether and to what extent higher biodiversity delivers 

more ecosystem services (Duncan et al. 2016; Ricketts et al. 2016). As noted by Haase et al. 

(2014), while most of the research on urban biodiversity has focused on the role of species 

richness as a measure of diversity (see also Ricketts et al. 2016), ecosystem 

functioning―underlying the generation of ecosystem services―also depends on the 

identities, densities, biomasses, and interactions of populations of species within a community 

(see also Duncan et al. 2016). Robust assessments on urban biodiversity from a broader 

perspective beyond species diversity (such as proposed by the City Biodiversity Index 

developed under United Nations Convention on Biological Diversity) are urgently needed to 

underscore the mounting evidence indicating urban biodiversity as critically important for the 

endurance and sustained provision of ecosystem services (Gómez-Baggethun et al. 2013). 

Specifically, biodiversity is thought to compensate for fluctuations in the population of 

individual species and the functions they perform within ecosystems (Loreau et al. 2001). 

This resilience-building property of biodiversity enhances the capacity to sustain ecosystem 

services dependent on given species and functions in the face of disturbance and change 

(Green et al. 2016). This can be illustrated along the example of food. A monotonous 

environment apt for the cultivation of only a few crops and animals provides less food 

security as it will be more vulnerable to disturbances such as heavy rains, droughts, or pest 

outbreaks affecting the main crops. By diversifying responses to disturbances, diverse crop 

and animal cultivations increase resilience in the supply of food and other ecosystem services 

(Elmqvist et al. 2003). 

  

Urban ecosystem services in urban planning 
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Urban ecosystems are strongly transformed and so is the biodiversity it embeds. Due to the 

still lacking understanding of cities as ecosystem, transformations of urban green, blue and 

grey infrastructure often happen based on a limited comprehension of urban biodiversity. 

Only recently, as part of the global push towards more sustainable cities, urban green 

infrastructure strategies are gaining momentum in policy and planning, especially in the US 

and Europe (Lennon 2014). The concept of green infrastructure defines “a strategically 

planned network of natural and semi-natural areas with other environmental features 

designed and managed to deliver a wide range of ES” (EC 2013). Hence, urban green 

infrastructure describes planned urban green areas as well as blue urban subsystems (coastal 

zones, rivers and standing water) interrelated with their rural counterparts and with the urban 

grey infrastructure (built-up areas). In contrast to the latter, urban green infrastructure cannot 

be understood ‘mechanistically’ in supporting single purposes but derives its importance from 

the multi-functionality and the multiple services sustained by complex socio-ecological 

interactions. The ecosystem service approach was introduced as a transdisciplinary framework 

to describe the contribution of ecosystems to human well-being (TEEB 2010). Urban 

ecosystem services can be defined as the benefits humans derive from urban green 

infrastructure and other unplanned green and blue spaces.  

 

Bolund and Hunhammer (1999) were the first to develop a systematic description of urban 

ecosystem services and more comprehensive classifications have been developed over recent 

years (Gomez-Baggethun and Barton 2013; Gomez-Baggethun et al. 2013). Following the 

MA (2005) and TEEB (2010), urban ecosystem services are generally divided into 

habitat/sustaining, provisioning, regulating, and cultural ecosystem services, a classification 

that is broadly consistence with the Common International Classification of Ecosystem 

Services (CICES, http://cices.eu/). Provisioning services describe the production of material 

matter by urban green spaces to humans, including food, drinking water, and raw material.  

Regulating services enclose the regulation of air quality, local temperature regulation, 

moderation of flooding events and erosion prevention by urban ecosystems. These services 

are currently receiving most attention, both by research and by urban planning (Haase et al. 

2014). Cultural services are the nonmaterial or intangible benefits urban citizens obtain from 

their interaction with and within urban green spaces, for example, through spiritual 

enrichment, cognitive development, learning, reflection and place attachment (i.e. Chan et al. 

http://cices.eu/
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2012). Cultural ecosystem services, especially in form of recreation, aesthetics and social 

cohesion, are immanently underlying most strategies for preserving and creating green 

infrastructure in cities. However, their intangible character makes quantitative research and 

assessment difficult, and it still poses an important research frontier to appropriately account 

for cultural ecosystem services when assessing multifunctional urban green areas. Finally, 

supporting services (also referred to as habitat services in the TEEB classification and as 

maintenance services in the CICES classification) are the core ecological processes and 

functions needed to sustain all other services, including water and nutrient cycles (i.e. MA 

2005). The scale at which supporting services can be understood is generally beyond the 

urban boundaries, for example at the watershed level, and underpins the need for a systemic 

perspective on cities in relation to their surroundings.  

 

 

 

Figure 3.1 Physical ecosystem disservice: Falling branches from an urban street tree in 

Barcelona, Spain. Courtesy: Gemma Formenti Gonzales. 

 

Despite multiple benefits urban biodiversity may provide, urban green infrastructure has also 

been related with several negative effects on human well-being—so called ecosystem 

disservices (Fig. 3.1). Research and to a smaller extend urban green space planning tends to 

depart from a positive perspective on the implementation of green spaces and bares the risk of 
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overlooking or downplaying potential ecosystem disservices and other negative effects green 

infrastructure strategies may embed. Ecosystem disservices have sometimes been conflated 

with the absence of ecosystem services. They are better understood as antagonism to 

ecosystem services—that means urban ecosystem disservices are the negative effects of urban 

ecosystems on human-wellbeing, including both external biophysical impacts on humans, 

negative psychological experiences inherent to human relations with the biosphere as well as 

negative effects on the human society or parts of it. We consequently divide disservices into 

physical, psychological and societal disservices. The first include for example pollen causing 

allergies, bites from mosquitos or other animals, the need for foliage removal, as well as the 

physical destruction of human infrastructure by wild animals, such as wild boars or elephants, 

or falling tree branches. Psychological disservices describe negative feelings, like fear and 

disgust related to nature, including animal phobias, as well as immanent feelings of unsafety 

in urban parks and forests for example at night. Finally, societal disservices describe the 

negative impacts that are indirectly linked to urban green spaces, such as increased crime rates 

in urban parks, or “ecological gentrification” describing the displacement or exclusion of 

vulnerable societal groups as consequence of the implementation of green infrastructure 

planning (Dooling 2009; Anguelovski et al., 2017). Research on urban ecosystem disservices 

is still in its infancy, yet a holistic approach to inform urban green infrastructure planning 

must not ignore negative aspects related to urban biodiversity. Hence, a further categorisation 

and quantification of potential and actual ecosystem disservices needs to become a central 

piece in future research on urban biodiversity in relation to human well-being. 

 

Ecosystem services across different forms of green infrastructure 

Type, quantity and quality of ecosystem services provided in urban areas are strongly 

dependent on the types of green infrastructure underpinning those services. In this section, we 

describe ecosystem services provided by three types of green infrastructure: vegetable 

gardens, urban forests and urban parks. 

 

Vegetable gardens  

Historically, urban gardens have been a major source of food for urban settlements (e.g., 

Barthel and Isendahl 2013). The historical development of cities has gone hand in hand with 

the establishment of horticultural areas, either within the cities themselves or in their direct 
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surroundings. Only increasing transport capacities through fossil fuels and the development of 

cooling systems has allowed for larger geographical distances between cities and their 

horticultural supply sites. Today, in an era of global markets and large-scale transport 

systems, in many parts of the world urban gardens have lost the crucial economic role they 

used to play in the past. However, the economic importance of urban gardening differs 

strongly across geographical regions and socioeconomic contexts. In richer cities that are well 

integrated into global markets and supply chains the role of urban gardening for food security 

has often become marginal and gardens primarily serve recreational and cultural purposes. In 

contrast, in poorer cities, especially in the global South urban gardens remain essential food 

supply areas. For example, 90% of all vegetables consumed in Dar es Salaam (Tanzania) and 

60% of vegetables consumed in Dakar (Senegal) have been reported to originate from urban 

agriculture (Jacobi et al. 2000; Mbaye and Moustier 2000).  

 

History shows that the importance of urban gardens increases in moments of economic 

crisis—lowering the purchase capacity—and political crisis—reducing excess to global 

supply networks. Examples are the increased production of food in Swedish cities during 

World War II (Barthel et al. 2010), or in Havana during the political crisis in the 1990s, 

caused by the end of the Soviet Union as Cuba’s most important trading partner (Altieri et al. 

1999). In a broader time scale, urban gardens can be seen to serve as nodes of biocultural 

diversity where traditional knowledge on food production is preserved as well as places where 

a diversity of cultivated plants is maintained (Barthel et al. 2010). In addition to food, gardens 

provide habitat to pollinators, and a range of other plants and animals. Furthermore, urban 

gardens have also been described for their importance as source of cultural ecosystem 

services, such as recreation and relaxation, environmental learning, the formation of sense of 

place and especially as spaces favouring social cohesion (Langemeyer et al. 2016; Table 3.1) 

and health benefits (Alaimo et al. 2016). In times of abundance, city planners tend to overlook 

the importance of urban gardens, and many richer cities erase urban gardens from the 

cityscape. Yet, the call for resilient cities is a strong argument to preserve and foster 

traditional practices and seed reproduction in urban gardens. Urban gardens serve as 

important hubs of social-ecological knowledge on plant growing in cities, which in the case of 

social or natural extreme events can provide temporary buffers against food-shortages.             
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Table 3.1. Classification of major ecosystem services from urban gardens. Adapted from 

Langemeyer (2016) based on the broader ecosystem service categories introduced by the The 

Economics of Ecosystem Services and Biodiversity (TEEB, 2010).  

Category  Ecosystem Service  Examples Key References 

Provisioning services Food provision 

 

Production of edible fruits 

and vegetables  

 

Orsini et al. (2014); 

Pourias et al. (2015);  

 Provision of medicinal 

and seasoning plants 

Production of herbs and 

spices  

 

Airriess and Clawson 

(1994) 

 Ornamental plants 

 

Growing of flowers and 

ornamental trees 

 

Dunnet and Quasim 

(2000) 

Regulating services Maintenance / 

improvement of soil 

quality 

 

Nutrient binding and 

improvement of soil 

structure through 

gardening activities 

Bøen et al. (2013); Li et 

al. 2009 

 Erosion prevention and 

water retention  

Soil fixation by plant roots 

and water retention by 

leaves 

Edmondson et al. (2014); 

Watts and Dexter (1997) 

 Local climate and air 

quality regulation  

Absorption of air 

pollutants and 

evapotranspiration by 

plants 

Edmondson et al. (2014) 

 Pollination and seed 

dispersal 

 

Nutrient source for bees 

and other pollinating 

insects 

Andersson et al. (2007); 

Jansson and Polasky 

(2010), Theodorou et al. 

(2016) 

Maintenance services Refuge for plants and 

animals 

 

(Niche) habitats for 

different plants and 

animals 

Pourias et al. (2015) 

 Maintenance of genetic 

diversity 

 

Reproduction of (rare) 

cultivated crops 

Barthel et al. (2010); 

Barthel et al. (2014) 

Cultural services Recreation and 

relaxation  

 

Space for disconnection 

from stressful ‘urban life’ 

Hawkins et al. (2011); 

Kaplan and Kaplan 

(1989); van den Berg and 

Custers (2011) 

 Physical activity 

 

Exercise through 

gardening activity 

 

Park et al. (2011); Dunnet 

and Qasim (2000) 

 Nature experiences  

 

Observation of seasonal 

changes and growing 

cycles 

 

Wilson (1984) 

 Environmental learning 

 

Experiences with different 

gardening practices 

 

Beilin and Hunter (2011); 

Krasny and Tidball (2009) 

 Sense of place and place 

making  

 

Individual and group 

identification with urban 

garden spaces  

Tidball et al. (2014); 

Okvat and Zautra (2014) 

 Social inclusion Space for experiencing 

social empowerment 

Anguelovski (2013) 
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Urban forests  

Inhabitants of ancient Egypt already transplanted trees to cities in order to obtain benefits like 

shading, aesthetic values and supply of fruits. However, Miller et al. (2015) noted that trees 

were rarely abundant in cities and usually concentrated in areas frequented by the “upper 

classes”, such as parks and gardens to which “lower classes” did not have access. It was not 

before the 18
th

 century in Europe that urban trees became important elements of urban 

planning, including park trees, residential trees, street trees and tree-lined boulevards (ibid.). 

With cities growing beyond their walls, urbanization became an even more important driver 

of deforestation. Yet, relicts of forests have also been preserved from urban expansions. For 

example, in 1742 the Tiergarten in Berlin, which previously served as royal hunting grounds, 

was transformed by the Prussian king Frederick II into a forested urban park. The 

incorporation of urban forests and trees into European city planning in the renaissance 

influenced much of the design of cities around the world. Other examples of important urban 

forests as relicts of the pre-urban landscapes are the Table Mountain National Park in Cape 

Town, South Africa, the Tijuca Forest in Rio de Janeiro, Brazil, and the Singapore Botanic 

Gardens—all three global biodiversity hotspots. 

 

The services for which urban trees are mostly planted have not changed much since ancient 

times. Although the importance of local food supply has decreased in most cities, fruit trees 

are still very common as residential trees. Public, street and park trees fulfil primarily 

aesthetic and recreational purposes and improve the micro-climate through shading and 

evapotranspiration, both are critically dependent on the type of vegetation (Bowler et al. 

2010). Other ecosystem services related to urban trees are noise reduction and runoff 

mitigation (Escobedo et al. 2011). Especially larger population of trees, often found in the 

urban fringes, show some potential to contribute to a reduction of air pollution and to store 

carbon and thereby mitigate global climate change (Paoletti 2009). Nevertheless the amount 

of carbon storage is relative small and does by far not compensate the carbon emissions 

produced in cities; the highest capacity for absorption of air bound pollutants in cities, 

including PM, SOx, NOx and CO (Nowak et al. 2006); has been shown for particulate matter 

(PM10), a major cause of respiratory illnesses (Baró et al. 2014). Most regulating services, 

including micro-climate regulation, noise reduction, runoff mitigation, and air pollution 
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reduction (except carbon storage), are thereby determined by the leaf area. Evergreen trees are 

thus most beneficial in providing these kinds of ecosystem services.    

 

Urban forests are also related with important disservices: A psychological disservice is the 

feeling of fear, especially related to thick and dark forests. Physical ecosystem disservices 

from urban forests are related to damage on infrastructure caused by the root system of trees 

and falling branches—the latter also causing severe physical injuries to humans. Trees also 

emit pollen causing human allergies. Biogenic volatile organic compounds (VOCs) emitted 

by trees react in the presence of nitrogen oxides (NOx) and sunlight to ground-level ozone—

and are thus an important factor in producing photochemical smog. However, Tsunetsugu et 

al. (2010) assume that VOCs from trees may also provide some benefits for human health. 

 

 

Table 3.2. Classification of major ecosystem services related to urban forests and trees. 

Building upon Baró et al. (2014) and Wang et al. (2016) using ecosystem service categories 

as introduced by the The Economics of Ecosystem Services and Biodiversity (TEEB, 2010).  

Category  Ecosystem Service  Examples Key References 

Provisioning services Food provision  Fruits and nuts from 

residential trees 

Lafontaine-Messier et al. 

(2016) 

 Timber provision  Provision of building 

and fuel 

Baines (2000) 

Regulating services Runoff mitigation Water retention 

especially by leaves 

Escobedo et al. (2011) 

 Noise reduction Absorption of sound 

waves by vegetation 

Barriers 

Ozer et al. (2008) 

 Global climate 

regulation 

Carbon sequestration 

and fixation by the 

biomass of urban shrubs 

and trees 

Kordowski and Kuttler 

(2010); Davies et al. 

(2011); Paoletti et al. 

(2011) 

 Air quality regulation Removal and fixation of 

air pollutants (e.g. NOx, 

SO4, PM10) by tree 

leaves  

Nowak et al. (2006); 

Baró et al. (2014) 

 Local climate regulation Urban cooling through 

shading and 

evapotranspiration 

Yuan and Bauer (2007) 

Maintenance services Maintenance of 

biodiversity 

Habitat for species such 

as birds, bats and insects 

Kong et al. (2010) 

 

Cultural services Amenity Aesthetic appreciation of 

urban trees  

Tyrväinen and Miettinen 

(2000); Yang and 

Webster (2016) 

 Recreation Stress reduction in urban Hammitt (2000); 
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forests   Arnberger (2006) 

 

 

Urban parks 

A third highly important type of urban green infrastructure supporting human wellbeing in 

cities is urban parks. Konijnendijk et al. (2013) define urban parks as “delineated open space 

areas, mostly dominated by vegetation and water, and generally reserved for public use”. 

Urban parks include large emblematic parks such as the Fuxing Park in Shanghai, Central 

Park in New York City, Tempelhofer Feld in Berlin, Parque Nacional in Bogotá and the 

Royal Botanic Garden in Melbourne. Yet, most urban parks are of smaller size, integrated into 

neighbourhoods and rather attracting local visitors. Beyond their size, urban parks may 

largely differ in their facilities, green space structure, and management. Konijnendijk et al. 

(2013) provide a comprehensive review of the scientific evidence base describing benefits for 

human wellbeing in relation to services from urban parks.  

 

 

Table 3.3. Classification of major ecosystem services related to urban parks. Building upon 

Konijnendijk et al. (2013) using ecosystem service categories as introduced by the The 

Economics of Ecosystem Services and Biodiversity (TEEB, 2010).  

Category  Ecosystem Service  Examples Key References 

Provisioning services - 

 

 

 

- 

Regulating services Stormwater and run off 

regulation 

Buffer zones for flooding 

events and water retention 

by vegetation  

Kubal et al. (2009) 

 Local climate regulation Buffer of extreme heat 

events through plant 

evapotranspiration 

Bowler et al. (2010) 

Maintenance services Promotion of biodiversity  Local habitats for urban 

flora and fauna including 

mammals 

Cornelis and Hermy 

(2004) 

Cultural services Recreation and leisure  Space for diverse 

recreational and leisure 

activities (e.g. jogging, 

playing)  

Maas (2006); Hussain et 

al. (2010); Stodolska et 

al. (2011)  

 Nature experiences and 

environmental learning 

Observation and contact 

with urban flora and 

fauna 

Langemeyer et al. (2016) 

 Social cohesion  Space for social 

interaction  

Fan et al. (2011); Peters 

et al. (2010) 
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The most important ecosystem services affiliated with urban parks are recreation and leisure 

activities, which promote various health benefits, including psychological wellbeing and 

mental health, reduced stress, concentration capacity, reduce obesity and general perceptions 

of quality of life (Maas et al. 2006). Urban parks also allow for experiences of nature and 

biodiversity. In this context, the variety of parks, their management and naturalness is 

important. A study by Langemeyer et al. (2015) indicates that medium management 

intensities create the best environment for nature experience and environmental learning, 

while highly managed park areas and unmanaged areas are less well apt to provide this 

service. Urban parks are also described as spaces that provide opportunities for social 

cohesion and the creation of social identity; in the sense that parks are spaces where people 

can meet and establish social relationships, yet a scientific evidence base that this potential is 

actually realized is still missing (Konijnendijk et al. 2013). Although urban parks major role 

is recreational, they have been described as important refuge for biodiversity in urban 

environments (Cornelis and Hermy 2004). Konijnendijk et al. (2013) conclude that, especially 

due to their fragmentation and embedment of diverse microhabitats, most urban parks show 

increased species richness compared to other green spaces in cities. Enhanced levels of 

species diversity are further favoured in larger parks that are well integrated into a network of 

other green spaces. Urban parks often host considerable forest patches with the respective 

benefits especially from regulating services as described above. Other important regulating 

services provided by urban parks are groundwater recharge and reduction of surface runoff, 

which buffers extreme rain events and protects from flooding. However, little research has 

focused on groundwater recharge and reduction of surface runoff by urban parks (Ossola et al. 

2015). Artmann (2014) found that these services generally lack greater consideration in urban 

green space management in Germany. To the contrary, urban cooling is much in the focus of 

urban policies and planners. Besides evapotranspiration and shading by plants, the size of the 

parks has been found to be crucial for reduced temperatures in urban parks, which during 

daytime amounts to an average temperature reduction of 0.94ºC. In summary, it can be stated 

that creation of urban parks may especially stipulate the provision of cultural services for 

urban dwellers and some crucial regulating services. Parks are generally perceived as positive 

green infrastructure elements that enrich the living environment of cities, and an increasing 

number of studies is showing that the cultural attractiveness of urban parks also stipulates 

tourism and housing prices and rents (e.g. Brander and Koetse 2011). Increased tourism and 
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housing prices might benefit local economies, yet, they may also favour gentrification 

processes with potential negative social consequences for the local population. Research on 

“green gentrification” by urban parks is another research frontier that deserves further 

attention in the discussion about inclusive urban ecosystems. Studies especially from 

American and Asian cities do also report on other drawbacks related to urban parks. In the 

US, specific parks have been related with feelings of insecurity and enhanced crime levels, 

while negative effects from parks in China and Japan have rather been attributed to noise and 

light emissions (Konijnendijk et al. 2013).            

 

Conclusions 

This chapter gives an overview of the relation between urban biodiversity, ecosystem services 

and human wellbeing in cities. Although wide evidence for the benefits human obtain from 

urban biodiversity is readily available, most of the knowledge is still fragmented. For a 

rigorous integration of biodiversity and ecosystem services into urban green infrastructure 

planning, more holistic assessments are needed that highlight the multi-functional character 

and the multiple (co-)benefits related to the creation and protection of urban green areas. 

Within this chapter we highlight that urban ecosystems do not necessarily stand in contrast to 

maintenance and enhancement of biodiversity, neither in terms of species diversity and 

abundancy nor in terms of biotope diversity. To the contrary, the dichotomous understanding 

of cities on the on hand side, and nature on the other, has for too long blinded the important 

potential cities have within a global sustainability agenda. A new understanding of cities as 

coupled social-ecological systems (Niemelä et al. 2011) and integrated parts of the planet’s 

ecosystem (Langemeyer 2015) may help activating this potential―and must thus be imminent 

to an emerging ‘Science of Cities’ (McPhearson et al. 2016). 

Moral values and the ‘reconnection to nature’ to enhance environmental stewardship are 

important arguments for the protection of urban biodiversity but too often fall short in 

providing practical results in policy and planning. Beyond moral arguments, an ecosystem 

service approach to urban biodiversity underpins its critical importance for human health and 

wellbeing in cities. As shown in this chapter, the types of services urban green areas support 

range from the supply of food, reducing air pollution or heat extremes to the provision of 

space for relaxation and social cohesion.  
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We have shown examples of how specific types of urban green infrastructure sustain different 

bundles of ecosystem services. For example, urban gardens are relevant for cultural aspects, 

such as social cohesion and place-making but most important for food resilience in moments 

of crisis. Urban forests are most important for regulating services, especially air pollution 

reduction and urban cooling. Yet, in ancient times they played also important roles for the 

provision of fuel and timber. Finally, urban parks provide a broad set of cultural ecosystem 

services, including recreation and social cohesion. Awareness of these specific services can 

help urban planning to steer benefits to the urban dwellers through green infrastructure 

strategies.  

Historically, design and accessibility of urban biodiversity are changing. Today, the use of 

urban biodiversity as nature-based solution is gaining momentum in an attempt to address 

sustainability challenges in cities. In this context, rigorous integration of urban biodiversity 

into urban planning through novel green infrastructure strategies not only requires the 

consideration of multi-functionality and (co-) benefits but also a critical understanding and 

projection of needs of the urban society and its different sub-groups now and in the future. 

This requires considering for whom benefits are provided, who is potentially excluded from 

those benefits and who might be negatively affected by physical, psychological and societal 

ecosystem disservices related to urban biodiversity. 
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