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Abstract 

 

Urban environments around the world are the result of their evolutionary and geographic history, and 

more contemporary influences of the social, cultural, economic, political and technical systems that 

shaped their construction. In this chapter, we discuss urban filters as the overarching framework within 

which specific aspects pertaining to the history of the landscape will be discussed. Legacy effects are 

discussed under the subthemes of urban form and development history, biodiversity, biological invasions, 

soils, urban freshwater bodies, natural disasters, the effects of war on urban environments, and extinction 

debts. Lastly, the collective effects of changing urban environments over time manifests in citizens 

through desensitisation, termed generational amnesia or the extinction of experience, which has 

important consequences for residents’ perceptions towards urban biodiversity. In trying to disseminate 

patterns and processes in urban areas of the Global South, this overview revealed that more urban 

ecology research is required to begin untangling the effects of urbanisation and bioclimatic regions from 

the drivers that are much more context specific. Growing the number of studies conducted in the Global 
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South is critical to ensure that there is an evidence base that is representative of the full range of 

conditions for cities around the world. 

 

Keywords: bioinvasions, colonialism, extinction debts, Global South, legacy effects, urban filters 

 

 

1. Introduction 

 

The history of a landscape can have a profound impact on currently observed environments. In France, 

for example, visible differences in plant diversity patterns and soil conditions in forests can be traced to 

ancient Roman farming practices in the area (Dupouey et al. 2002). Other examples include 200-year-old 

land-use impacts corresponding to current grassland diversity (Gustavsson et al. 2007); unequal tree cover 

along socioeconomic gradients in cities (Clarke et al. 2013); and the impact of colonialism on urban 

vegetation (Abendroth et al. 2012, Hunte et al. 2019). Urban areas are some of the most intensely altered 

areas on Earth (Grimm et al. 2000) and the history of the landscape can have a lasting legacy on currently 

observed environments (Clarke et al. 2013). Current ecosystems across the Neotropics are the results of 

millennia of prehispanic activities, spanning from housing to hunting and farming activities (Piperno 2007). 

Legacies can be long-term, stretching back centuries, e.g. Caracol, a Maya archaeological site in Belize 

abandoned in 900 A.D., which influences contemporary tropical rainforest canopy structure (Hightower 

et al. 2014). Legacies can also be shorter, lasting only a few years, e.g. nitrogen enrichment of soils after 

the removal of invasive alien nitrogen-fixing plants (Grove et al. 2015). In this way, legacy effects can be 

defined as “the impacts that previous conditions have on current processes or properties” (Monger et al. 

2015). Legacy effects are also referred to as ecological memory (Padisák 1992), biological legacies, or 

antecedent effects, based on different uses by sub-disciplines (Ogle et al. 2015). 

 

One of the distinguishing features and unifying characteristics of the Global South is that it is largely 

composed of developing countries. This term implies that these regions are in a state of transition and 

actively working on setting up new trajectories for future legacies but in a space where lessons from the 

Global North do not always apply. In this chapter, we will look more closely at how historical, geographic, 

climatic and cultural factors have shaped the interactions between nature, people and the urban form. In 

particular, we look at which legacies are common across the world, which are shaped by geographic and 

climatic settings, and which legacies are distinctly those of the Global South. 
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To begin this chapter, we discuss urban filters as the overarching framework within which specific 

aspects pertaining to the history of the landscape will be discussed. Legacy effects are discussed under 

the subthemes of urban form and development history, biodiversity, biological invasions, soils, urban 

freshwater bodies, natural disasters, the effects of war on urban environments, and extinction debts. 

Lastly, the collective effect of changing urban environments over time manifests in citizens through 

desensitisation, termed generational amnesia or the extinction of experience, which has important 

consequences for residents’ perceptions towards urban biodiversity. The implication of this and other 

aspects are discussed in the future outlook. 

 

2. Urban filters 

 

From the broad scale, cities represent a barrier for many biodiversity groups, filtering out a proportion of 

species from regional species pools (Evans et al. 2009, Williams et al. 2009, Aronson et al. 2014). This 

‘barrier’ is not only given by the physical differences that exist between urban and non-urban systems, 

but also with the important amount of ecosystemic changes implied by urbanisation, ranging from 

changes in the biogeochemical cycle due to nutrient enrichment, through to changes in vital resources 

such as water, food, shelter and conditions for any given species (Grimm et al. 2008). Recently, Aronson 

et al. (2016) underlined five hierarchical filters that act to determine the species that use, dwell, or even 

thrive in a given urban system: (1) regional climatic and biogeographical factors, (2) human facilitation; 

(3) urban form and development history, (4) socioeconomic and cultural factors, and (5) species 

interactions. Thus, the biological communities that are recorded in a given urban area are the result of a 

series of species migration processes (both immigration and emigration; Blair and Johnson 2008), together 

with factors related to the location in which the city was settled and sprawled, as well as the social factors 

determining its dynamics (Williams et al. 2009).  

 

The magnitude, relative importance and effect of these filters can vary depending upon the 

conditions of the city they are acting in. For cities in the Global South, the strength, direction and 

outcomes of these filters may differ from those in the Global North. For example, while much of the urban 

ecology research to date has been conducted in temperate landscapes, many of the most rapidly 

urbanising regions are located in areas with higher annual temperatures and lower annual rainfall (Chown 

et al. 2015). Informal settlements are an urban form that is rarely observed in the Global North, and the 
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pace of urban development in the 21st century that is concentrated within the Global South far exceeds 

anything that has been observed to date (Myers, Chap 2, this volume). The socioeconomic and cultural 

factors acting within the Global South are also likely to differ from those in the Global North (Shackleton 

et al., Chap 1, this volume). Therefore, while the general principle of the filters may hold, it will be 

important to test them in the Global South in order to more accurately understand the legacies of these 

different filters on the ecology of the urban systems. 

 

As Aronson et al. (2016) emphasised, there are certain traits of wildlife species attempting to 

remain in a site that has been urbanised, as well as those colonising urban centres (González-Lagos and 

Quesada 2017). Such traits range from genetics to morphology, physiology, and behaviour (Gil and Brumm 

2014). In the long term, evolutionary selection pressures can play crucial roles in the fate of the urban 

species populations. These evolutionary selection pressures may share similarities with those acting in the 

Global North, but there may also be distinct selection pressures that arise through the differences in the 

filters acting on the system. Similarly, the Global South contains a wide range of ecosystems, species and 

phylogenetic diversity that are not well represented in the Global North. Testing the evolutionary 

responses of organisms located within the monsoonal systems of southern Asia, the tropical rainforests 

of the Congo and the subtropical highland systems of the Andes will reveal greater insights into the 

legacies that cities have on the evolutionary ecology of their local biodiversity.  

 

It has been shown that the filtering process is a semi-permeable one in which species tend to 

respond punctually (with well-defined thresholds related to the variables that determine its presence) or 

gradually toward the city’s centre (MacGregor-Fors 2010). It is notable that the urban filtering process is 

not a random one. Recent global assessments have shown that phylogenetic and functional diversity 

decreases with urbanisation, basically given by species loss, but with the focal loss of evolutionarily 

distinct species (Sol et al. 2017). Moreover, La Sorte et al. (2018), besides providing evidence that supports 

the findings from Sol et al. (2017), found that urban avian assemblages contained lower phylogenetic beta 

diversity. Additionally, these studies showed the loss of functional diversity in urban avian assemblages 

together with the loss of small and large-bodied, especially broadly distributed species, as well as the loss 

of herbivores and fewer aquatic feeding species (Reynolds et al., Chap 7, this volume). 

 

Although an important body of knowledge exists for urban wildlife responses across gradients of 

urbanisation, which could shed light on urban filtering processes, conceptual and practical drawbacks limit 
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comprehension of the phenomenon on a fine spatial scale (McDonnell and Hahs 2008). Specifically, many 

so-called urban-rural gradients are established in sites within a city, lacking the non-urban component. 

The diversity of urban forms present in the Global South offer a critical opportunity to extend the 

characteristics of these urban gradients and reveal new insights into the multiple interacting drivers within 

them. Other urban-rural gradient studies have included the so-called ‘rural’ areas which do not necessarily 

shelter species from regional pools (MacGregor-Fors et al. 2018). However, there have been questions 

raised about the relevance of a Global North framing of ‘rural’ in the Global South (Myers, Chap 2, this 

volume). For example, McHale et al. (2013) highlighted that systems of kinship and migration have led to 

a new form of urban/rural development in a landscape in South Africa, while MacGregor-Fors and Vázquez 

(in press) have revisited the concept of ‘rural’ based on their experiences working in South America.  

 

There are not many studies that have specifically addressed the role of the hierarchical filters 

proposed by Aronson et al. (2016) on wildlife ecology in the Global South. Some studies have shed initial 

light on how the filtering process occurs in the region. For instance, Filloy et al. (2015) showed that 

although avian species richness from non-urban areas is susceptible to latitudinal variations in South 

America, there is a greater similarity in the diversity of birds within the urban centres. However, the effect 

was greater for cities in a tropical climate compared to those at higher latitudes. In another study 

investigating bird community responses to urbanisation in three Neotropical cities, Leveau et al. (2017) 

found that the composition of the surrounding landscape influenced species diversity, with a much more 

pronounced effect in a city located in the tropics. 

 

Studies have also provided evidence of the importance that cultural factors can have in determining 

urban biodiversity. One example is that of Jaganmohan et al. (2012), who studied plant diversity in 

Bangalore (India). Results showed that, on the one hand, single domestic gardens tend to favour variety, 

with large ones including a high density of large trees. On the other hand, large shared apartment gardens, 

which also have large trees, are often part of sprawling projects, where pre-existing land-uses are 

transformed, and thus result in a net biodiversity loss over time. Another example of the importance of 

cultural, political and historical factors are the differences in the size, management and biodiversity of 

home gardens in South Africa, where there are differences in the proportion of introduced species and 

garden styles between cultural groups with signals that these differences may begin to lessen with 

increasing socioeconomic status (Davoren et al. 2016). 
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Regarding the role of species interactions as a filter, mainly in relation to invasive species in urban 

ecosystems, studies have indicated the detrimental effect of their presence and abundance on native 

species in Mexico (e.g. House Sparrow, Passer domesticus; MacGregor-Fors et al. 2010). Other studies 

have assessed space-for-time substitutions, finding an important loss of biodiversity when contrasting 

urban biodiversity with that of natural ecosystems that resemble those that existed before the 

urbanisation process (MacGregor-Fors et al. 2012), while others have assessed the ecological patterns 

occurring along urban–non-urban ecotones (Garaffa et al. 2009, Puga-Caballero et al. 2014). Results of 

studies focused at the urban fringe have showed that urban settings tend to homogenise avian diversity 

regardless of the adjacent non-urban system, which can be richer when contrasted with some non-urban 

land-uses (e.g., croplands, Puga-Caballero et al. 2014). Interestingly, the size of urban areas has been 

shown to influence urban filtering processes. For instance, in the Pampean Region (Argentina), small 

urban areas do not show filtering effects, but larger urban areas present steep differences (Garaffa et al. 

2009). 

 

A vast majority of studies in the Global South focus on the “ecology in the city” paradigm (Pickett 

et al. 2016), concentrating on patterns mostly within greenspaces or urbanisation intensity gradients. 

Moreover, the available information is insufficient to ponder the role that the hierarchical filters proposed 

by Aronson et al. (2016) play in the Global South. Given the high biodiversity sheltered in the Global South 

(Myers et al. 2000), together with its biogeographic complexity (see Morrone (2014) for the Neotropics 

as an example), it would not be surprising that the urban filtering processes work differently in the Global 

South when contrasted with less biodiverse regions. For a numerical perspective, there are examples of 

cities harbouring hundreds of species, such as Cali (Colombia) (248 bird species; Departamento de Gestión 

del Medio Ambiente 2010) and Xalapa (Mexico), where ca. 30% of the Mexican avifauna (341 species) has 

been recorded within the borders of the small-to-medium sized city (González-García et al. 2014, 2016). 

It is notable that large urban greenspaces play crucial roles in concentrating most of such biodiversity, and 

little is known of the filtering processes in highly developed conditions (Escobar-Ibáñez and MacGregor-

Fors 2016). Rapidly expanding urban populations and limited resources can result in much lower levels of 

urban green space provision in developing countries. For example, green spaces cover less than 3 % of the 

land surface area in Lagos city, Nigeria, and less than 10 % of the land surface for several towns in South 

Africa (Mensah 2014). Limited green spaces can have serious implications for biodiversity, as we discuss 

in more detail later in this chapter. 
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Information on global trends that include data from the Global South has shown that the filtering 

processes occur in urban systems. However, based on current knowledge, it is impossible to stipulate the 

role that the hierarchical filters have on urban species in the Global South, or differences and similarities 

in relation to the rest of the world. However, we do know that cities from the Global South are highly 

diverse and that they could be conceived (and used) as urban ecology laboratories due to the rapid 

urbanisation rates in the region (United Nations 2015). Future research towards better comprehension of 

the urban filtering processes in the Global South needs to explore variables related to each filter, species 

pools at different scales, and the traits of the assessed species groups, as outlined by Aronson et al. (2016). 

Additionally, studies ought to consider and assess the uniqueness of biotic and abiotic traits, and social 

and cultural diversity of the Global South, as well as the peculiar ways in which cities are established and 

sprawl, especially within the tropical and subtropical bands. 

 

Urban filter effects can leave legacies, where past impacts are still visible and traceable in current 

urban environments. The intensity and longevity of these impacts differ based on the processes involved 

and the specific geographical setting. Below we discuss some of these legacies and how they are similar 

or different between urban areas in the Global North and South. 

 

3. Legacy effects 

 

Some urban areas have continuous histories spanning millennia, such as the city of Suzhou in China built 

in 514 B.C. (Xu 2000). Moreover, in the case of Suzhou, comparison of a 1945 aerial image with a map of 

the city from 1229 reveals an almost completely unchanged urban form (Mote 1973). The effects of 

humans on the urban environment in these ancient urban areas vary in intensity, and some can be traced 

in contemporary landscapes. Archaeological evidence in the remains of Malyan (4000 – 2000 B.C.), an 

ancient urban area in Iran, indicates evidence of deforestation of local woodlands along with traces of 

wood from more distant forests (Miller 1985). Samples taken from contemporary soils, plants and animals 

indicate enhanced levels of lead and copper in an ancient mining and metalworking site in Southern 

Jordan (Pyatt et al. 2000).  

 

3.1 Urban form and development history 
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The greatest modern influence on the establishment and development of urban areas in the Global South 

can be attributed to colonialism by European powers. At the beginning of the Second World War, a third 

of the world’s population, living in two-fifths of the global land area, were in colonies, dependencies, or 

dominions (Ertan et al. 2016). Modern colonisation by Western European powers started as early as the 

15th century and lasted until the 20th century (Ertan et al. 2016). It can be argued that the greatest 

environmental effect of these colonies was the almost ubiquitous deliberate introduction of non-native 

plant and animal species to the colonial settlements and the disruption to the biocultural knowledge and 

practices of the area’s First Peoples. Colonial administrations were known for their extensive imports of 

alien species, mostly plants, throughout the colonised world (van Kleunen et al. 2018). It is recorded that 

Jan van Riebeeck, after landing at the Cape in South Africa in 1652, sent back word to Amsterdam to send 

them anything that can grow (Huntley 1999). 

 

Unique urban tree species found in Georgetown, Guyana, and not in neighbouring countries reflect its 

colonial history (Hunte et al. 2019). Other examples of colonial influences on urban tree flora in the Global 

South include Bangalore, India, where 65 % of the total tree flora are exotics (Nagendra and Gopal 2011), 

with similar patterns in Mendoza, Argentina (Martínez Carretero 2009); Rio de Janeiro, Brazil (dos Santos 

et al. 2009), Makhanda, South Africa (Kuruneri-Chitepo and Shackleton 2011) and Bandung, Indonesia 

(Abendroth et al. 2012). A discussion on the establishment of colonies in United States, Canada, Australia 

and New Zealand gives a glimpse of the reasoning behind and scale of impact that nineteenth-century 

settlers had on their new world (Ignatieva and Stewart 2009).  

 

“...the settlers made themselves at home in these new lands by making it like home. They 

used European plants and animals and tools of industrial civilisation to transform the 

countryside with a speed and thoroughness never seen before and on a scale that has 

never been repeated. The destruction of native ecosystems was a central process, 

eclipsed only by the subsequent enthusiasm for importing mammals and birds for 

sentiment and sport.” (Ignatieva and Stewart 2009) 

 

Many European colonial cities had uniform grid layouts (Grant 2001, Beverley 2011) with racially 

separated residential areas (Njoh 2008b, Beverley 2011). In sub-Saharan Africa, racial segregation was a 

fundamental feature that was present in all colonial cities (Mukoko 1996, Njoh 2008a, Beeckmans 2013). 

Racial segregation was not invented by modern European colonialism, but it was extensively implemented 
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throughout the colonised world (Raben 2020). This segregation often translated not only into separate 

areas but also differences in aesthetic planning and provision of green spaces, housing and garden sizes 

between ethnically delimited residential areas. Moreover, in many areas, segregation legacies persist 

despite postcolonial planning efforts to desegregate them (Smiley 2010, Muhammad et al. 2015).  

 

Legacies of the ‘apartheid’ era racial segregation and town planning in South African cities not only 

manifests as separated areas but also in disparities in the quantity and quality of urban green 

infrastructure (McConnachie and Shackleton 2010, Venter et al. 2020). Moreover, research indicates 

significant differences in plant species richness and composition along socioeconomic gradients (Lubbe et 

al. 2010). These legacies of racial segregation are also present in cities of the Global North, most notably 

in the USA (Andersson et al. 2018), and the legacies of colonisation continue to affect First Nations peoples 

across the globe. Therefore, it is important to recognise the need to examine and address these issues at 

a global scale and not frame them as a distinguishing feature unique to the Global South, although they 

are longer lived in the Global South. Recognising and elevating this as a global issue provides an 

opportunity to not only acknowledge the global impact but also creates a stronger platform for sharing 

strategies and examples of efforts to redress the inequities and create trajectories for a more just legacy 

in the future. In comparing access to green spaces between Global North and Global South cities Rigolon 

et al. (2018) found that both contexts have inequalities but that in the Global North inequalities were 

more strongly related to quality, while inequalities related to proximity were more common in the Global 

South. Moreover, they found mostly similar patterns regarding proximity, quantity and quality inequities 

for cities in Africa, Asia, and Latin America. 

 

Slums and informal settlements have been part of cities since the start of the concentration of 

humans in urban areas (Abubakar et al. 2017). It is estimated that one-quarter of the global urban 

population lives in slums (Kuffer et al. 2016). While slums in former colonies are a legacy of racial 

segregation and other colonial practices, there are many other types of informal settlements found within 

the Global South (Dovey and King 2011). Low-income urban realities in regions such as Latin America occur 

in an array of conditions, basically given by how housing is established. On the one hand, irregular 

settlement in city peripheries often occurs, with little infrastructure and resources to transform the land, 

one of the reasons why the environment still resembles the one before the settling (often natural 

ecosystems or agroecosystems). On the other hand, when planning for low-income housing occurs, 

construction companies often develop high density housing units that resemble concrete slabs at the 
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landscape scale, where vegetation components are not only scarce but are basically lawns and isolated 

small trees and shrubs (Ian MacGregor-Fors, pers.obs.). These patterns starkly expose the repercussions 

of approaching development with too narrow a focus, as addressing perceived inequities related to urban 

infrastructure, can result in legacies of inequitable access to nature and biodiversity (McConnachie and 

Shackleton 2010). 

 

The continued existence and ongoing growth of informal settlements have been linked to low 

planning capacity and failure of formal land markets (Kuffer et al. 2016). Despite typical negative 

perceptions and visions of depauperate environments, informal settlements can harbour surprising 

biodiversity. For example, Gopal and Nagendra (2014) recorded 141 plants species providing several types 

of ecosystem services to residents in 44 slums of Bangalore (India), while in South Africa Kaoma and 

Shackleton (2014) reported that 92 % of all households in informal settlements of three towns had at least 

one tree, with an average of 9.7 trees and 4.1 species per household. Studying informal settlements as an 

urban form has the potential to reveal important lessons for how to temper some of the unsustainable 

legacies of urban sprawl and architecture that disconnects people from their communities and 

environments. The recognition of informal settlements as an urban form is not to hold up all informal 

settlements as a model to aspire to but rather a call to better understand the diversity and lessons that 

can be learned from including informal settlements as a prevalent urban form. Similar to the argument 

that every city needs to be contextualised and understood as a product of both its geographic location 

and social, cultural and political history, the informal areas also need to be considered in this way. 

 

Urban heat islands are a significant legacy of the way urban areas is designed and built. Urban heat 

islands not only influence the natural environment but can also cause considerable human casualties in 

cities when combined with heatwaves and higher temperatures (Harlan et al. 2006). For example, 

heatwaves killed 739 people in Chicago in 1995 within a few days, and 900 people in London in 2003 

(Larsen 2003). Moreover, urban heat island effects can vary along socioeconomic gradients in a city 

(Harlan et al. 2006). A study in the United States using 108 cities, determined that due to historical housing 

policies of refusing home loans or insurance based on race; disadvantaged neighbourhoods are up to 7 °C 

warmer than other residential areas (Hoffman et al. 2020). This pattern was consistent in 94 % of the 

studied areas. There is a paucity of urban heat island (UHI) studies in Africa (Simwanda et al. 2019). Four 

capital cities with rapid urbanisation in Africa were studied to determine UHI patterns, namely Lagos, 

Addis Ababa, Lusaka and Nairobi (Simwanda et al. 2019). The results indicated that UHI effects were 
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present in all the cities and that Lagos, with the highest population size and percentage of impervious 

surfaces, was 3-4 °C warmer than the other cities. Green spaces within a city can offer a cool environment 

for urban residents, with cooling effects felt up to almost two kilometres from a green space, as measured 

in Bulawayo, Zimbabwe (Ngulani and Shackleton 2020). A characteristic of most African cities is that much 

of the core, formal green spaces lie outside the urban area, with a clear separation between high 

impervious surfaces in the city centre and green spaces in the peripheries (Simwanda et al. 2019). 

Moreover, they highlight that unplanned and uncontrolled urbanisation worsens this situation and 

subsequently exacerbates UHI effects. Other research in Global South cities in Southeast Asia also 

indicated the presence of UHI indicating that temperatures between impervious surfaces and green 

spaces in the city can vary by as much as 3 °C (Estoque et al. 2017). A study of 5,000 cities in Europe 

indicated that city size and compactness had the biggest influence on UHI intensity, with larger, more 

compact cities having the highest UHI effects (Estoque et al. 2017).  

 

3.2 Biodiversity 

 

Roman et al. (2018) discuss three important aspects influencing currently observed patterns with respect 

to the drivers of contemporary urban forest composition and structure. First is the bioregional context 

which describes the initial conditions in which the city was established; namely, topography, biome, 

climate, regional species pool and initial vegetation structure as well as the land use before the 

establishment of the city. Second, the biophysical legacies represent past ecological disturbances such as 

pest and disease outbreaks and fires (Roman et al. 2018). Moreover, pests and disease outbreaks can 

combine with human drivers to co-create legacy effects, for example, the planting of monoculture street 

trees can have disastrous effects when trees are attacked by pests. Dutch Elm Disease killed 50 % of all 

the elms in Holland by 1939 and by the 1970s, 50 to 100 million elms were killed in the United States with 

some cities losing between 14,000 to 150,000 elms per city (Karnosky 1979). Information on the impact 

and full extent of urban tree pest outbreaks in the Global South is scarce. Recently, and of grave concern, 

is the first recording of the presence of the polyphagous shot hole borer tree pest and its fungal symbiont 

in South Africa (Paap et al. 2018). Current evidence suggests that thousands of urban trees have already 

died in South Africa, with millions more threatened (Potgieter et al. 2020). Research on 50-year trends of 

pest outbreaks on the indigenous Camphor tree (Cinnamomum camphora) in Chinese urban areas 

indicates that urbanisation and its associated effects increase urban pest outbreaks, with some areas 

severely affected (Xiang et al. 2020). 



12 
 

 

Third are the anthropogenic legacies, which describe the urban development history through 

specific historical periods such as colonial settlement histories and the establishment of parks and street 

trees (Roman et al. 2018). In Haikou, China, land-use legacy effects caused significant divergence in 

functional and taxonomic diversity in woody plants (Yang et al. 2017). Current urban bird density and 

richness was best described by landscapes of 20 years ago in Sheffield, UK (Dallimer et al. 2015). 

Additionally, anthropogenic legacies also pertain to socioeconomic legacies and the neighbourhood urban 

form. In Phoenix, USA, historical customs and traditions of preference for mesic garden landscapes with 

lawns shape present day-urban neighbourhoods with newer neighbourhoods preferring xeric landscapes 

(Larson et al. 2017). Although described through examples in the United States and Canada, these drivers 

can be universally applied to any urban area. However, Roman et al. (2018) caution that despite 

commonalities through shared histories or similar residential layouts, etc. idiosyncrasies can occur 

highlighting “the crucial role of local sociopolitical history”. 

 

3.3 Biological invasions 

 

Since ancient times humans have transported and moved species around (van Kleunen et al. 2018). Urban 

systems are key components for biological invasions, not only as hubs for domestic animals and plants 

but by offering potentially invasive species the resources and conditions to establish and further spread 

outside their limits (Shochat et al. 2010). Additionally, some urban invasive species demonstrate the 

potential to be responsible for important economic loss (e.g., damage to urban infrastructure; Booy et al. 

2017), and even on biodiversity. An example of the latter is the North American invasion of the House 

Sparrow (Passer domesticus), that is not only highly aggressive, but is so numerous in some urban systems 

that it can exclude up to one third of the potential local avifauna that could be present in its absence 

(MacGregor-Fors et al. 2010, García-Arroyo et al. 2020). 

 

Most invasive alien plant introductions originated from agriculture or ornamental horticulture 

(Hulme et al. 2018). Historical botanical gardens, in particular have been the source of many introductions 

of ultimately invasive species (Hulme 2015, Guo et al. 2016). Through the 16th to 20th century, plant 

hunters, governments and colonial administrations actively promoted the trade and acquisition of rare 

and exotic, useful and ornamental species (van Kleunen et al. 2018). The case of Lantana camara is an 

example of the devastating effects of botanical and ornamental introductions, specifically in the colonial 
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era (Bhagwat et al. 2012). In India, the East India Company established a botanical garden in 1786 and 

subsequent years saw thousands of introductions of alien species to botanical gardens in the subcontinent 

(Kannan et al. 2012). The first record of a Lantana species was in 1807 and by 1874 it was reported as 

widespread in some areas, its extensive use as a hedge plant helped it escape into the wild (Kannan et al. 

2012). By 2010, the area of pasture land invaded in India was estimated at 13.2 million hectares, excluding 

forests and fallow land (Sharma and Raghubanshi 2010). In Uganda, respondents indicated that Lantana 

invasions reduced potential forage available for livestock by 50 %, with similar reductions in crop yields 

(Shackleton et al. 2017).  

 

Introductions of invasive species in South Africa were both deliberate and accidental. Pinus pinaster 

was planted in Cape Town with the belief that it would increase the water supply from the mountain 

catchment, whilst Acacia and Hakea spp. were introduced to combat soil erosion. Cecil Rhodes (an early 

colonial capitalist) deliberately introduced, amongst others, the now widespread European Starlings 

(Sturnus vulgaris) to diversify bird fauna, while the massive imports of fodder during colonial settlement 

and the Anglo-Boer War of 1899-1902 accidentally introduced many invertebrate and forb species to 

South Africa (Huntley 1999). A recent review specifically details the impacts of biological invasions in South 

African urban ecosystems (Potgieter et al. 2020). However, not all issues regarding invasive species are 

clear cut, especially in urban areas. Historically introduced invasive trees grown in plantations in Cape 

Town significantly threaten native biodiversity, however, residents utilising these plantations for 

recreation vehemently oppose their removal (van Wilgen 2012). European settlers introduced many alien 

species which now have strong cultural and heritage values for urban dwellers; examples include 

Eucalyptus spp., Ailanthus altissima and Acacia elata (Potgieter et al. 2020). Some alien species are so 

bountiful and characteristic of cities in which they were established that the cities have a nickname based 

on these plants, e.g. Pretoria is known as Jacaranda City (Jacaranda mimosifolia), and Stellenbosch is 

known as Oak City (Quercus spp.) (Potgieter et al. 2020). The usefulness of some invasive species often 

promotes their distribution and, despite knowledge of invasive status, residents often deliberately 

cultivate them. In Fijian urban areas and elsewhere on the island, Psidium guajava (fruit), Mikania 

micrantha (medicinal), and Spathodea campanulata (fencing posts) are deliberately planted for their 

benefits (Lowry et al. 2020).  

 

Urban freshwater and marine environments are also affected by bioinvasions. The advent of 

international shipping brought with it huge costs to the environment. Ship ballast, in particular, spread 
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alien species around the world and to urban ports. Carlton (1996) reports several cases of marine 

bioinvasions through ballast water around the globe. One is the accidental introduction of comb jellyfish 

from American waters to a Russian port through discharged ballast water. In 1982 they caught one comb 

jellyfish in the Black Sea, by 1988, they calculated the standing stock of this jellyfish in terms of hundreds 

of thousands of metric tons (Carlton 1996). The proliferation of comb jellyfish had a drastic impact on 

measured anchovy landings (Carlton 1996). A study measuring phytoplankton species richness in ballast 

water from nine ships originating from several ports worldwide collectively recorded a total of 342 

morphospecies present in ballast water (McCarthy and Crowder 2000). An example in South America is 

the invasion of the Southeast Asian freshwater bivalve mollusc in the Río de la Plata estuary around 1989 

(Boltovskoy et al. 2006). Thirteen years after its introduction, almost the entire estuary was colonised, 

and it continues to spread up the river waterways through attachment to vessels (Boltovskoy et al. 2006). 

Several urban areas are located in the estuary and along the river banks. The mollusc has become a major 

pest for household water supply systems, industries and power plants (Cataldo et al. 2003). In South 

Africa, a review of marine bioinvasions revealed the ballast water and ship fouling were the dominant 

pathways for introductions (86 introduced and 39 cryptogenic species) with 53 % of the introductions 

located within urban harbour areas (Mead et al. 2011). 

 

A recent global study on accumulations of invasive alien species, using a novel database of 16,926 

established species, indicates that rates of species establishment have increased and that it shows no 

signs of saturation (Seebens et al. 2017). Therefore, mitigation efforts have not been effective in 

containing the global spread of invasive species. Overall, Africa has the lowest number of first records of 

established alien species for all taxa, with Europe and North America having the highest recordings for 

vascular plants and insects (Seebens et al. 2017). 

 

3.4 Soil 

 

“The thin layer of soil covering the surface of the earth represents the difference 

between survival and extinction for most land-based life” (Doran and Zeiss 2000).  

 

Urban soil quality and properties are often subject to legacy effects of human disturbances such as 

earthmoving and pollution, or biological influences such as invasive species. The remnants of past 

ecosystems or communities can remain present in current systems through ecological memory of soil 
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properties, biological residues, and sexual or asexual propagules and these can have a significant effect 

on the current ecosystem (Schaefer 2010). Even when invasive alien species can be effectively controlled, 

they often leave a soil legacy that hinders successful restoration; this is particularly true for nitrogen-fixing 

woody species. A recent review summed up the potential barriers namely: “altered soil microbial 

communities, depleted native soil seed banks, elevated nitrogen status, secondary invasion and weedy 

native species dominance, and reinvasion” (Nsikani et al. 2018) 

 

Earthmoving, a daily occurrence in urban areas, can considerably alter soil properties. A study in 

Japan indicated that it promoted turnover to weeds and that the disturbed soils had higher pH, lower 

cation exchange capacity, total carbon, total nitrogen and medium-sized particles (Tsuzuki et al. 2020). 

Moreover, the changes in urban soils are often so pervasive that they can be classified as entirely new soil 

systems (Effland and Pouyat 1997). 

 

In discussing urban geochemistry, Albanese and Cicchella (2012) state that “toxic metal 

contamination, organic pollution, smog, acid rain, and greenhouse gas accumulation are the most 

widespread legacies of an often-uncontrolled growth that has deeply changed the geochemical character 

of the urban environment”. Moreover, “the past is frequently a hidden source of environmental problems 

with the potential to affect the health of current and future urban residents” (Albanese and Cicchella 

2012). A detrimental legacy effect of human activities in urban areas is pollutants in soil. For example, in 

Copiapó, Chile, urban soils have copper levels above the international guidelines as result of the city 

expanding into previously mined areas and its location in the vicinity of a currently active smelter (Carkovic 

et al. 2016). In China, a review by Wei and Yang (2010) indicated that heavy metal contamination (Cr, Ni, 

Cu, Pb, Zn and Cd) is common in urban soils and road dust. Legacies of leaded gasoline use and lead-based 

paints have significantly contaminated urban soils in most countries (Schwarz et al. 2016). Urban soils act 

as a sink for almost all of the pollutants deposited by atmospheric fallout (Albanese and Cicchella 2012). 

Urban agriculture practices are also often hampered by urban soils with legacies of degradation and 

contamination, and novel strategies have had to be implemented to protect growth mediums from 

contaminated soils (Moskal and Berthrong 2018).  

 

A major problem, with long-lasting legacies, is the bioaccumulation of persistent organic pollutants 

(POP). A study in Metro Vancouver, British Columbia, Canada researched the bioaccumulation of POPs in 

urban terrestrial food webs (Fremlin et al. 2020). They found that many legacy POP banned or restricted 
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for more than 40 years were still detected in most of the species groups in the food web. In a study of 

seven major cities in India, the levels of organochlorine pesticides in urban soils showed varying results 

based on regional usage patterns (Chakraborty et al. 2015). However, due to the legacies of heavy use in 

the past, soils are now sources of organochlorine pesticides re-emitting it back into the atmosphere 

(Chakraborty et al. 2015). Not all Global South cities are equally burdened by organochlorines soil 

contamination, and in some, the levels were low enough not to pose health risks (Kumar et al. 2018).  

 

3.5 Urban freshwater bodies 

 

Urbanisation worldwide has a detrimental impact on urban freshwater sources such as rivers flowing 

through urban areas. The altered conditions in urban rivers are called the urban stream syndrome, 

referring to degraded physical, chemical and biological conditions (Walsh et al. 2005, Booth et al. 2016). 

The Korotoa river, sampled in the urban areas of the Bogra district in Bangladesh, revealed high levels of 

heavy metal pollution, above the recommended safety levels (Islam et al. 2015). However, the type and 

degree of ecological responses to urbanisation vary between cities (Utz et al. 2016). Moreover, the role 

that legacy effects have in influencing urban streams remains understudied (Utz et al. 2016). A study in 

Maryland, USA, indicated that despite restoration attempts, urbanisation legacies resulted in poor water 

quality and altered hydrology in urban streams, and aquatic insect communities were also less diverse in 

comparison to forest sites (Fanelli et al. 2019). 

 

Extreme climates and rapid urbanisation often put a severe strain on urban freshwater bodies in 

the Global South (Sim and Balamurugan 1991, Wantzen et al. 2019). Residents living near water bodies 

often have negative perceptions of urban streams and wetlands due to excessive dumping (Beyene et al. 

2008), poor water quality and bad smells (Wantzen et al. 2019). In the Global North, policy changes in the 

USA and Europe allowed similar urban freshwater scenarios to considerably recover in the past few 

decades (Wantzen et al. 2019). Moreover, the situation in the Global South is compounded by the fact 

that the urban poor often inhabit riparian zones and lack the capabilities or political influence to effect 

changes. Additionally, urban planners often overlook or deliberately replace freshwater hydrosystems in 

urban areas, especially in the Global South (Wantzen et al. 2019). Therefore, Wantzen et al. (2019) 

introduced the term ‘Southern Urban Hydrosystem Syndrome' to describe how the distinctive 

geographical and socio-political settings in the Global South, result in an alternative form compared to the 

‘Urban Stream Syndrome’ that emerged from temperate systems in the Global North. In their paper on 
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the role of urbanisation characteristics on heterogenous stream responses globally, Parr et al. (2016) 

identify key future research questions amongst which the importance of understanding legacy effects is 

central in understanding stream responses. The lack of research on urban streams in developing countries 

constrains effective management solutions and “if we are going to protect global freshwater resources 

and ensure the provisioning of freshwater ecosystem services, more research is needed to understand 

the effects of anthropogenic stressors on fresh waters in lower-income countries” (Capps et al. 2016). 

 

3.6 Natural disasters 

 

“It is clear that the modern city is virtually indestructible. At the same time, there is no 

question that a catastrophe will profoundly alter a city's fortunes and fate; and therein lays 

the more compelling matter of resilience and recovery. Indeed, it is possible for a city to be 

reconstructed, even heroically, without fully recovering. Put another way, resilience 

involves much more than rebuilding.” (Campanella 2006) 

 

Worldwide, urban areas are affected by natural disasters such as flooding, earthquakes, tornadoes, 

wildfires, and hurricanes. These disasters can have lasting impacts on affected communities. Legacies of 

urban development expansions into floodplains, often unplanned and haphazard, exacerbate the effects 

of natural disasters such as flooding, moreover, people often resettle in the same high-risk areas after the 

disaster event (Hardoy and Pandiella 2009). The city of Santa Fe, Argentina, experienced major floods in 

2003 and again in 2006-2007 and in both instances the same part of the city was affected, turning one-

third of the city situated in a floodplain into a shallow lake (Hardoy and Pandiella 2009). Moreover, socio-

demographic legacies can have significant impacts on recovery after disasters. In New Orleans, recovery 

after Hurricane Katrina was unequal, with historical environmental injustices leading to the most 

vulnerable people being located in the most high-risk areas, where post-disaster recovery is much slower 

than in high-income areas (Finch et al. 2010). However, disasters can also allow neighbourhood 

improvements through redesign and rebuilding (Olshansky et al. 2006). 

 

Disasters are often intensified by legacies of poor urban planning, especially in the Global South. In 

Freetown, Sierra Leone, a debris slide, debris flow and sediment-laden flood in 2017 caused hundreds of 

deaths and missing persons and the destruction of many of houses (Cui et al. 2019). The disaster was 

exacerbated by housing construction in dangerous areas, clearing of hillside vegetation, poor quality 
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building materials and low-cost buildings. The scenario was also seen in Haiti, where poor and incorrectly 

constructed buildings severely exacerbated the destruction caused by the earthquake despite early 

warnings by seismologists (Laursen 2010). Worldwide the most vulnerable people are disproportionately 

affected by disasters, due to poverty and living in the highest risk areas (Collins 2010). In responding to 

natural disasters, developed countries can often act independently, whilst developing countries 

frequently need external help to handle major catastrophes (Lassa 2015). An important consequence of 

the focus of colonial urban development on port cities for effective resource extraction (Myers, Chap 2, 

this volume), is their vulnerability to future climate change induced sea level rises. 

 

3.7 The ravages of war 

 

War is rarely constrained to human casualties only; the side-effects on the environment and urban areas 

can be devastating. Some of the effects of war on the environment and wildlife include environmental 

pollution, dramatic habitat alteration, wildlife decimation, overharvesting, and severe degradation 

(Dudley et al. 2002, Hanson et al. 2009, Lawrence et al. 2015). War can also dramatically influence soil 

environments (Certini et al. 2013). Several countries are still affected by often deadly after-effects of war 

through the presence of land mines and other unexploded devices that litter old battlegrounds. Some 

form of landmine related crisis is experienced by one-third of all developing countries (Berhe 2007). War 

affects urban areas in two main ways, through direct destruction and indirectly through the influx of 

refugees to urban areas which can be accompanied by increased pressures on local resources. 

 

Many cities were heavily damaged or demolished during the Second World War. Research in Tokyo 

and Hiroshima (Japan) indicates that in Tokyo, 63,000 street trees were destroyed during the war (Cheng 

and McBride 2014). Moreover, the atomic bomb dropped on Hiroshima levelled 12 km2 of the city, with 

50 % of the trees with broken stems in the blast zone (Cheng and McBride 2014). Hamburg and Dresden 

(Germany) lost 42 % and 51 % of their street trees, respectively, during the Second World War 

(Stilgenbauer and McBride 2010). Desperate residents cut three-quarters of all the urban trees and most 

of the trees in peri-urban areas for firewood during the Siege of Sarajevo in Bosnia and Herzegovina (1992-

1996) (Lacan and McBride 2009). In all five examples, concerted efforts were made to restore the urban 

forests.  
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During armed conflicts, the built environment is often intentionally targeted. The “widespread and 

deliberate destruction of the urban environment” became known as urbicide (Coward 2009). In Palestine, 

Israeli forces used bulldozers to raze Palestinian settlements and Salmon (2002) observed: “houses are 

destroyed, olive trees uprooted, orange groves laid waste”. In 2007, after a three-and-a-half-month war 

in northern Lebanon, the Palestinian refugee camp Nahr el-Bared was destroyed. A Palestinian resident 

stated, “there are no houses left untouched...they removed trees and plants, destroyed buildings...they 

are against trees and against humans and against stones” (Ramadan 2009). The civil war in Somalia (1988-

1990) led to the destruction of several indigenous forests and amenity trees in and around major towns, 

the most prominent being in Hargeisa, Borama, Berbera and Erigavo; where impoverished residents and 

internally displaced persons cut trees for firewood, fencing and poles (Candlelight for Health 2006). The 

political conflicts and poor economic situations of most developing countries, signify that most of these 

effects have long-term legacies. 

 

A key legacy of war is the major displacement of people. Due to internal conflicts in rural areas of 

Colombia, refugees seeking asylum in towns put severe pressure on urban forests and surrounding forest 

remnants (Escobedo et al. 2015). In the Western Area Peninsula Forest Reserve in Sierra Leone, large 

numbers of displaced people that remained after the war ceased reduced large areas of previously dense 

forest to “bushes and some areas to bare land” (Conteh et al. 2016). A long-term study spanning 35 years 

indicated rapid increases in urban built-up areas, decreased forest areas and landscape fragmentation 

due to resettlement of displaced rural residents in the post-war Western Area in Sierra Leone (Gbanie et 

al. 2018). In their overview on post-war urbanism, Beall and Goodfellow (2014) state that civil war in Africa 

caused spectacular rates of urban growth in some areas, for example in Kigali, Rwanda, the annual growth 

rate was 18 % from 1995 to 2000, and Luanda, Angola, grew five times in size during their civil war. Such 

accelerated growth puts a severe strain on urban areas. The number of internally displaced persons 

worldwide, as a result of violence and conflict, was 45.7 million at the end of 2019 (Internal Displacement 

Monitoring Centre 2020). The top ten countries that collectively represent 34.5 million internally displaced 

persons are all Global South countries. 

 

Not only is the Global South disproportionately affected by contemporary armed conflicts, but also 

most of the global hotspots of biodiversity are located in the Global South (Shackleton et al., Chap 1, this 

volume). Globally, 36 regions are recognised as hotspots of biodiversity (Conservation International 2020). 

Spatial analysis of the hotspots indicates that the boundaries of 170 countries intersect with these regions. 
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Within these countries, 423 cities (with a population larger than 300,000) are located within hotspots, of 

which 383 show rapid urban growth (Weller et al. 2018). One hundred and forty of these countries (82 %) 

are located in the Global South. Alarmingly, in the period between 1950-2000, 90 % of the major armed 

conflicts took place in countries that contain biodiversity hotspots, and more than 80 % occurred directly 

within hotspot areas (Hanson et al. 2009). 

 

3.8 Extinction debts 

 

The presence and persistence of species in a landscape can be attributed to several factors, including 

suitable habitat, genetic diversity, presence of food and nutrients, viable offspring that survive and 

establish, lack of competition or predation, and adequately sized habitats. If any of these factors are under 

pressure or lost, species can decline and even go extinct. Those species most at risk of local extinction are 

rare, specialist species that inhabit threatened habitats (Zettlemoyer et al. 2019). The major causes of 

species extinction are invasive species, climate change and habitat loss (Kuussaari et al. 2009). However, 

not all influences have immediate effects; there are often time delays between cause and effect, termed 

time lags (Magnuson 1990). These time lags can cause a situation where extinctions can be delayed, and 

thus, the landscape then incurs a debt, i.e. the extinction debt (Tilman et al. 1994). The presence of 

extinction debts in a landscape means that extant species can persist in environments which are 

unsuitable for long-term survival and that they will go extinct in future even when no further changes in 

habitat conditions or other factors occur (Tilman et al. 1994, Hahs et al. 2009). 

 

Urban environments are highly vulnerable to extinction debts due to intense and extreme changes 

that typically occur there. Extinction debts have been shown for European cities (Dullinger et al. 2013) 

and globally (Hahs et al. 2009). Hahs et al. (2009) compared plant extinction rates for 22 cities and found 

that 67 % of the observed trends could be explained by the proportion of native vegetation remaining in 

the study area and the development history of the city. Cities that had been urbanised for less than 200 

years all demonstrated lower than expected extinction rates, while cities that had been urbanised for 200-

400 years all showed higher rates of extinction. A couple of cities demonstrated higher than expected 

rates of extinction, which indicates that additional drivers are acting in the landscape.  

 

Cities in the Global South display a range of development histories; from more recent cities, such 

as those in sub-Saharan Africa and parts of China, through to cities that are thousands of years old, such 
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as those in Asia and areas of South America. While all of these cities are likely to be carrying an extinction 

debt, the pace and intensity of urban development in these regions, compounded by limited resources 

for management and protection, may accelerate the rate at which the extinction debt is realised. Further 

research is required to fully understand the legacy that this rapid urbanisation will have on the biodiversity 

of these cities in the future. 

 

Biotic homogenisation is a concept that proposes that the introduction of cosmopolitan species 

common to many cities, and the loss of locally indigenous species through the extinction debt will result 

in cities with a reduced species pool that is highly similar around the world (McKinney 2006). Therefore, 

cities with the highest distinct biodiversity may also be carrying the highest potential extinction debts. For 

example, changes in urban grassland vegetation in Potchefstroom, South Africa, over 24 years showed 

that the vegetation was not homogenising, but that the native forb species decreased significantly, an 

outcome which could partially be explained by below-average rainfall in the preceding years (du Toit et 

al. 2020). Moreover, vegetation species richness was best predicted by historic landscape measures, 

indicating the presence of time lags and therefore, potential extinction debts (du Toit et al. 2016, 2020). 

This research highlights that for cities in the Global South where climate change impacts are predicted to 

be particularly pronounced, the potential for accelerated rates of extinction may be more likely to be 

observed than what has previously been recorded in the Global North. 

 

3.9 Extinction of experience 

 

A significant effect influencing attitudes toward nature worldwide is what is coined as “extinction of 

experience” (Pyle 2003, Miller 2005) or “generational amnesia” (Kahn and Friedman 1995, Kahn 2007). 

Pyle (2003) explains the extinction of experience as: 

 

“Essentially, the extinction of experience syndrome works as follows: when 

common species of plants and animals (as well as cultural, architectural, or any 

other features of diversity) become extirpated in one’s everyday environs – within, 

that is, one’s radius of reach – one grows increasingly inured to their absence. (The 

radius of reach is smaller for the poor, the very old, the very young, and the 

disabled.) That is, as the richness of the neighbourhood diminishes, the power of 

the neighbourhood to fascinate, arouse, excite, and stimulate also passes into 
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dullness, ennui, and apathy. Those who know and recognise less, care less, and 

therefore act less, leading to still more losses. The sequelae of extinction and 

alienation are further loss and greater detachment, round and round. So the 

extinction of experience precipitates a cycle of disaffection, degradation, and 

ultimate separation from nature.” 

 

This effect is directly related to the history of the landscape, a person’s upbringing and their 

perceptions of and interaction with nature during childhood. In a classic example Pauly (1995) explains it 

as the “shifting baseline syndrome”. In his discussion on what is seen as acceptable global fish stocks; he 

explains that each scientist’s perception of baselines of fish stocks and species composition is based on 

what they observed at the beginning of their career; therefore, each new scientist’s conceived baseline is 

based on steadily depleting global fish stocks. This phenomenon causes an underestimation of the true 

original diversity and abundance of biodiversity, which in turn will have significant ramifications for 

decision-making on rehabilitation strategies, management, and conservation imperatives (Pauly 1995). 

Acknowledging the existence of the extinction of experience highlights the importance of collecting 

historical data and incorporating it into contemporary thinking and research frameworks (Pauly 1995). 

 

Since 1500 A.D. there have been 811 documented species extinctions (Dirzo and Raven 2003). In 

2020 the IUCN Red List of threatened species (IUCN 2020) stated that the current number of species 

threatened with extinction numbered 32,000. The Intergovernmental Science-Policy Platform on 

Biodiversity and Ecosystem Services (IPBES) 2019 global assessment report on biodiversity and ecosystem 

services predicted that this number is closer to 1 million species (IPBES, 2019).  For conservation to be 

successful support from local communities is essential (Ferketic et al. 2010, Bennett and Dearden 2014). 

A study in Singapore determined that childhood experience with nature was the most important predictor 

of their attitude towards wildlife (Ngo et al. 2019). This result emphasises the importance of giving 

children exposure to nature in order to ensure that as adults, they value urban wildlife (Ngo et al. 2019). 

In Brazil, students felt differently towards certain species than others and rural children had a higher 

aversion for some species than urban children due to a history of conflicts (de Oliveira et al. 2018). 

Moreover, the study found positive correlations between income and schooling level and an affinity for 

vertebrates, emphasising the importance of education in ensuring future positive attitudes toward urban 

nature and especially contentious species such as snakes. To combat the negative effects of the extinction 

of experience, and ensure that future generations care about urban nature conservation, cities need to 
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be designed to afford more opportunities for contact with nature, and environmental education needs to 

be prioritised. 

 

4. The future 

 

“Today’s land-use decisions will generate tomorrow’s legacies” (Ziter et al. 2017) 

 

Urban environments around the world are the result of their evolutionary and geographic history, and 

more contemporary influences of the social, cultural, economic, political and technical systems that 

shaped their construction. The impacts of the urban form on the biodiversity and ecosystems of the city 

are shaped by five broad filters (Aronson et al. 2014). While those filters are likely to be common to all 

cities, the specifics of the filter and the resulting outcomes are context-dependent. More urban ecology 

research is required to begin untangling the effects of urbanisation and bioclimatic regions from the 

drivers that are much more context-specific. Growing the number of studies conducted in the Global 

South is critical to develop an evidence base that is representative of the full range of conditions for cities 

around the world. 

 

While the legacies of colonisation have had a prolific effect on cities and First Nations peoples 

around the world, the problems and challenges of deindustrialisation and the development of sustainable 

and just cities for the future are exacerbated in the Global South. Of the 7.7 billion people living on the 

planet in 2019, 86 % were living in the Global South. These countries will also be home to the majority of 

the additional two billion people who will be added in the lead up to the year 2050 (United Nations 2019). 

The scale and pace of growth in human populations living in cities throughout the Global South are 

compounded by the lower economic resource base available to support this development and the highest 

levels of income disparity. This disparity and lower economic resource base results in different financing 

instruments and infrastructure forms and priorities compared to the Global North, along with a different 

set of legacies that emerge from them. Understanding these legacies and addressing the challenges that 

emerge from this model of urban development can only be fully understood by situating sufficient 

research firmly in the Global South. 

 

The characteristics mentioned above make a case for urban areas of the Global South and Global 

North sharing information to address similar situations, but also for a need to uniquely address and 
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acknowledge the distinctions displayed in the Global South. There are vast gaps in knowledge of urban 

ecology in the Global South, with many unresearched countries and urban forms. These need to be 

addressed urgently to quantify the impacts of the history of these landscape on contemporary patterns 

before the patterns themselves are history. 

 

While cities of the Global South face their own unique challenges, there are many examples of 

innovative approaches that emerge from very localised and context-driven projects. There are also strong 

examples of initiatives and programmes to actively redress existing injustices. These are a unique strength, 

and highlight the role that the Global South can play in driving the movement to a more sustainable and 

equitable world. It is only through a genuine and reciprocal dialogue between research arising from both 

the Global North and the Global South that the trajectories and legacies of urban development can be 

shifted towards a fairer and more equitable global future. 
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