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Introduction

The current trends in urbanisation vary across cities and geographic regions (Seto et al.
2013, Zhang 2016) and are creating distinct ecological consequences for urban wild-
life (i.e. animals living freely in cities alongside humans) worldwide. Given these con-
ditions, urban wildlife has gained significant attention in the 21st century (Magle et al.
2012, Elmqvist 2013, Rodewald and Stanley 2014, Collins et al. 2021, Sultana et al.
2023). There is an increasing focus on understanding the patterns and drivers of urban
wildlife distributions, linking species behaviour, landscape ecology, conservation and
management issues across rural-urban gradients.

There is growing evidence of wildlife behavioural patterns adjusted to urbanisation,
for example in foraging or reproduction, or predator—prey interactions (Rodewald and
Stanley 2014, Gallo et al. 2019, Gil-Fernandez et al. 2020). People perceive and value
increasing wildlife presence in cities differently, varying from positive perception of
enhanced nature experience and psychological benefits to negative concerns related to
nuisance, safety, and disease risks (Soulsbury and White 2015, Castillo-Huitrén et al.
2020, Manfredo et al. 2020, Moesch et al. 2024). This is often associated with increas-
ing human-wildlife conflicts and management issues, related to increasing numbers
of non-native species, animal collisions with vehicles and buildings, damages to gar-
dens, and the risk (and fear of) of zoonotic pathogen transmission (Riley et al. 2002,
Magle et al. 2012, Peerenboom et al. 2020). Given these complexities, a comprehen-
sive understanding of how urban wildlife adapt to cities, alongside the human dimen-
sion of coexistence, is essential to advance effective management and conservation
efforts (Alberti et al. 2008, McCleery et al. 2014).
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Understanding patterns of wildlife distributions and their
co-existence with humans in cities is also tightly linked to
urban landscape management. Here, landscape management
predominantly focuses on different greening measures, such
as managing trees in parks and forests in order to enhance
human well-being and biodiversity. These measures can vary
widely in size, structure, and integrity, ranging from large pro-
tected areas to small, isolated patches (Riva and Fahrig 2022),
street trees (Leveau and Leveau 2020), and constructed green
roofs (Partridge et al. 2020). While urban greening in general
is widely recognised and implemented, it is not consistently
documented how different measures of greening and its spa-
tial configuration relate to behavioural shifts in wildlife and
their interactions with humans across different taxonomic
groups.

The Special Issue on “‘Urban Wildlife’ presents these exist-
ing knowledge gaps and brings together diverse studies focus-
ing on wildlife adjustment processes. The processes broadly
relate to behavioural, physiological or trophic level responses
that enable wildlife to persist in urban environments. The
compiled studies include both single species and multi-spe-
cies assessments from different cities across North America,
Europe, Australia and Asia. Most studies focused on mam-
mals, followed by those examining avian, amphibian and
insect taxa. Several studies integrate multiple spatial scales in
their analysis to understand the role of landscape configura-
tion, while also connecting people’s perceptions and manage-
ment decision-making processes in urban areas. Below, we
summarize the studies and highlight the need for more inte-
grated research linking patterns and drivers of wildlife dis-
tribution with human dimensions of wildlife management
across rural-urban gradients.

Patterns of urban wildlife distribution in cities

In the present special issue, studies addressed a wide range
of ecological patterns shaping urban wildlife distributions
related to temporal activity, behavioural plasticity, species
interactions, foraging behaviour and physiological responses.
The studies collectively support the growing evidence that
many animals have successfully adjusted to urban areas, for
example European brown hares Lepus europaeus, red foxes
Vulpes vulpes, and coyotes Canis latrans. These species, classi-
fied as synanthropic species, have adjusted to urban areas by,
for example, changing their temporal activity patterns (Fives
and Hallett 2025) and shifting to smaller home range sizes
(Mayer et al. 2025).

Urban areas can function as refuges for many species
(Spotswood et al. 2021). Yet, overall, species diversity gener-
ally declines with increasing urbanisation towards city centres
causing higher abundance of synanthropic species. This pat-
tern has been repeatedly documented, raising concerns about
biodiversity decline (Callaghan et al. 2019, Sultana et al.
2022a). A similar pattern was reported by Elihu and Ortiz
(2026) who showed the lowest mammal diversity in urban
cores across California cities and by Kron and Root (2025)
for amphibian species richness along an urbanisation gra-
dient in north-western Ohio. Yamashita et al. (2025) also
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discussed such a phenomenon, classifying raccoon Procyon
lotor, European badger Meles meles, and white-tailed deer
Odocoileus virginianus as synanthropic species, whereas puma
Puma concolor, bobcat Lynx rufus and large ungulates were
considered urban sensitive. This study provides support to
the growing body of evidence indicating a shift in entire wild-
life communities and behaviour due to anthropogenic distur-
bances along a gradient of human land use.

Research also reports altered predator—prey dynamics in
cities (Gallo et al. 2019, Moura et al. 2022). In the present
Special Issue, Taraporevala et al. (2025) show such altered
trophic dynamics where apex predators such as wolves Canis
lupus, puma Puma concolor, and bears (Ursus spp.) usually
avoid cities, which likely gives rise to increased mesopredator
abundance. Higher intensity of human disturbance can cause
shifts in wildlife behavioural patterns, which may not only
affect predator—prey interactions, but also likely influence
reproduction and foraging — processes that may propagate
across multiple levels of biological organisation, ultimately
influencing species community composition (Fives and
Hallett 2025). These observations may indicate potential
evolutionary consequences that are not directly investigated
in the present studies in this special issue, but are mentioned
by several authors, particularly in relation to shifts in preda-
tor—prey dynamics and behavioural adjustment in urban
wildlife (Fives and Hallett 2025, Krijnen and Herndndez-
Agiiero 2025, Mayer et al. 2025).

Nevertheless, there are also urban avoiders that require
specific resources, which typically decline as natural habitats
are altered. A comparative study among the three Swiss cities
of Zurich, Basel and Geneva by Basile et al. (2025) reports
such patterns. It indicated the loss of specialists as one of
the outcomes of urbanisation leading to avian communities
dominated by a few urban-adjusted species, such as the house
sparrow Passer domesticus. Another example is the bobcat,
traditionally considered an urban avoider, but increasingly
occurring at the urban—wildland interface in California, as
illustrated by Elihu and Ortiz (2026). Bobcats were detected
frequently crossing fragmented vegetated patches in urban-
ising landscapes, potentially driven by habitat fragmenta-
tion and the availability of prey, such as the desert cottontail
Sylvilagus audubonii.

There are also contrasting findings suggesting that urban
areas can serve as refuges for some habitat specialist species that
are declining or threatened in natural environments. A study
by Benjamin et al. (2025) on European hedgehogs Erinaceus
europaeus in Nottinghamshire, England, supports this notion.
Although the hedgehog is a species of conservation concern,
Benjamin et al. (2025) found higher abundances in urban
areas. Hedgehogs may prefer urban over rural areas to avoid
their main predator, the European badger. Furthermore, the
study suggests that the higher abundance of hedgehogs is
likely related to the availability of supplementary feeding in
urban gardens by pet-owners. Another example is the case of
the smooth-coated otter Lusrogale perspicillata, a vulnerable
species, studied by Hughes et al. (2024) in Singapore. Here,
this otter has returned after an absence of three decades and
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is now surviving in the city. However, whether this recovery
can be sustained in the long term remains uncertain due to
increasing concerns about potential human—otter conflicts
and competition for resources in the future.

Drivers of urban wildlife adjustment

Animals that can adjust to the urban landscape likely benefit
from artificial food sources and nesting opportunities, like the
yellow-legged gull Larus michabellis in Barcelona that exploits
buildings as nesting sites as discussed by Navarro et al.
(2024). The authors reported around 150-300 breeding pairs
within the urban area and the population likely benefits from
medium-to-high buildings providing secure breeding and rest-
ing sites. Taraporevala et al. (2025) found that urban canids
like coyotes and red foxes in Kansas, USA, avoided direct con-
tact with humans whereas they exploited anthropogenic food
resources and green spaces. Alongside food availability, the
authors related urban landscape characteristics, such as urban
green spaces, tree canopy cover, road infrastructure, habitat
fragmentation and connectivity, noise and artificial light, to
driving factors shaping wildlife distribution along the rural—
urban gradient (Hughes et al. 2024, Basile et al. 2025, Mori
and Osawa 2025, Yamashita et al. 2025, Elihu and Ortiz
2026, Huber et al. 2026, Straka et al. 2026)

Huber et al. (2026) studied the role of patch connectivity
in shaping mammal diversity and species-specific occurrence
in Freiburg, Germany. While the authors found a consider-
able negative effect of urbanisation on overall species rich-
ness, patch connectivity had a measurable positive effect on
species-specific occurrence probability, particularly for wild
boar Sus scrofa. It was also identified as an important fac-
tor influencing the occurrence patterns of roe deer Capreolus
capreolus, red foxes Vulpes vulpes, European hares Lepus euro-
paeus, and European hedgehogs Erinaceus europaeus across
urban areas. Elihu and Ortiz (2026) investigated species rich-
ness and wildlife responses to landscape structure at multiple
spatial scales in Los Angeles County, California. The study
shows that green patch configuration with smaller patches
can facilitate movement, dispersal and resource use and help
wildlife to move through fragmented urban landscapes. It
provides support for the growing evidence highlighting the
importance of small patches for biodiversity in cities. While
wildlife species diversity often increases with habitat size
(Leveau et al. 2019, Di Pietro et al. 2021), it can also be
shaped by neighbouring networks of small green patches
(Sultana et al. 2022b). The study by Elihu and Ortiz (2026)
also highlights the importance of varying levels of green
patchiness and tree cover for animals in California. The study
by Basile et al (2025) pointed to similar findings by showing
that greater tree canopy cover increases bird diversity, spe-
cifically the abundance of insectivores and omnivores. It also
highlighted the significance of native tree species diversity,
which contributes to canopy cover complexity and thereby
shapes bird assemblages across urban areas.

Besides urban greening, artificial light and noise can affect
wildlife through different mechanisms. Straka et al. (2026)
indicated that variation in dietary composition and feeding

preferences among bat species, such as Chalinolobus gouldii
and Vespadelus vulturnus, may be driven not only by differ-
ences in prey availability across urban and rural waterbodies,
but also by species-specific sensitivities to artificial light at
night. Mori and Osawa (2025) showed that anthropogenic
noise, primarily from urban traffic, negatively influenced the
occurrence of the cricket Anaxipha pallidula in Tokyo. The
study also suggested an indirect effect through acoustic inter-
ference from the native cicada Platypleura kaempferi, whose
loud calls may further reduce cricket occurrence. Another
study by Krijnen and Herndndez-Agiiero (2025) found that
noise pollution was a robust predictor of reduced predation
rates in avian communities in Amsterdam.

The human dimension in urban wildlife ecology and
management
This Special Issue also covers different dimensions of wildlife
management and conservation, which include the public per-
ception of wildlife, human activity intensity and their signifi-
cance for trade-offs in wildlife management (Granados et al.
2024, Fives and Hallett 2025, Taraporevala et al. 2025).

People perceive and value wildlife differently, often cate-
gorising certain species as desirable and others as problematic
(Castillo-Huitrén et al. 2020). Understanding how attitudes
and social norms relate to human-wildlife interactions across
different species groups and how people’s perceptions relate
to broader environmental values and nature-relatedness is
therefore essential. One of the studies focusing on mammals
in Freiburg, Germany, explicitly linked human perceptions of
wildlife with people’s experience and encounters with animals
(Moesch et al. 2026). The findings suggest that nocturnal spe-
cies have lower acceptance among people, possibly related to
rare sightings and misconceptions, such as a fear of darkness.

Anthropogenic disturbance, such as human activity
intensity in green areas can play a major role in causing
shifts in wildlife activity patterns. A long-term camera trap
study in Berlin, Germany, illustrates this by the observed
interactions between red squirrels Sciurus vulgaris and their
predators, including pets (Stuardo et al. 2026). Fives and
Hallete (2025) also studied the consequences of human dis-
turbance and indicated an almost 40% shift in temporal
behaviour, (i.e. becoming more diurnal) in the case of the
North American river otter Lontra canadensis in Gainesville,
Florida. Granados et al. (2024) discussed the potential trade-
offs between human activity intensity and wildlife conserva-
tion by studying the effects of dog-friendly zones in the San
Francisco Bay Area, California. The study indicated that a
shift in puma activity is likely to alter predator—prey dynamics
and potentially increase human—wildlife interactions, such as
more deer—vehicle collisions and greater risks of disease trans-
mission due to dog—wildlife interactions. The authors suggest
maintaining wildlife corridors, regulating human access and
intensifying local education and awareness programmes to
reduce negative encounters.

Alongside habitat restoration, wildlife management
approaches that target sustaining animal populations often
focus on supplementary feeding (Murray et al. 2016).
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Supplementary feeding increases food availability artificially
for animals in the city, eventually increasing occupancy as
indicated by the study on hedgehogs by Benjamin et al.
(2025). However, many managers have raised concerns
regarding intentional food provisioning to wildlife, as this
may result in overabundance of animals (Howard and Jones
2004) or changes in species composition (Galbraith et al.
2015). This can eventually lead to negative consequences such
as an increase in human-wildlife conflicts and therefore may
require further targeted management actions, like fertility con-
trol. A study by Silva et al. (2026) investigated such a scenario
in eastern grey kangaroos Macropus giganteus in a peri-urban
area of New South Wales, Australia. The study highlighted
concerns about animal welfare and argued for better investiga-
tions of less invasive options for wildlife management.

To advance our understanding of human dimensions in
urban wildlife ecology and management, there is a need to
connect citizens through participatory approaches to sup-
port a transparent, inclusive and adaptive decision-making
process. This is crucial as failing to do so may increase con-
flicts and reduce acceptance of wildlife management mea-
sures in urban areas, where wildlife and human land use
and activity overlap (Taraporevala et al. 2025). The study by
Taraporevala et al. (2025) demonstrates one of the few ideal
cases of how participatory processes can contribute to gener-
ating public interest in wildlife management. Public engage-
ment can, in turn, offer low-cost methods of collecting data
on different wildlife species.

Effective wildlife management decisions can be made
using value-based approaches. Following this, Bochne et al.
(2024) applied Structural Decision Making in urban deer
management near Atlanta, Georgia, USA. It builds on differ-
ent steps from problem identification to understanding trade-
offs in management decisions acceptable to society. The study

by Hughes et al. (2024) on the return of otters to Singapore
shares concerns about their survival in the long term, since
the negative interactions between otters and humans are ris-
ing. The study concludes that rewilding approaches bringing
back endangered animals might be beneficial, they are highly
challenging at the same time, especially in central urbanised
areas. These challenges can be mitigated if decisions are pri-
oritised together with society.

Synthesis and future research priorities

Urban wildlife studies included in this Special Issue signifi-
cantly contribute to the growing body of evidence of shifting
species diversity and behavioural patterns across cities and
along the rural-urban gradient. The compiled understand-
ing has advanced insights into the drivers of wildlife distribu-
tion and adjustment patterns from more than 20 cities. Still,
the insights derived from the studies may be limited due to
the lack of consistent data from different geographic regions
to validate universal patterns (Table 1). In general, studies
focusing on tropical cities remain rare (Magle et al. 2012,
Sultana et al. 2023). Most studies are predominantly con-
centrated in the Global North, such as in Europe and North
America, and often focus on a single city (Magle et al. 2012,
Collins et al. 2021).

This current issue also includes several exceptional studies.
For example, the studies by Basile et al. (2025) and Elihu
and Ortiz (2026) conducted investigations across multiple
cities. In addition, Hughes et al. (2024) and Mori and Osawa
(2025) examined the consequences of urban wildlife dynam-
ics beyond Europe and North America. The issue further fea-
tures studies that extend beyond a single-species focus (Fives
and Hallett 2025, Taraporevala et al. 2025, Moesch et al.
2026) and investigations relating urban impacts to multi-
species occupancy patterns (Stuardo et al. 2026).

Table 1. Knowledge gaps and future research priorities identified through synthesis of the contributions to this Special Issue. The identified
gaps and priorities are based either on direct or indirect indications from individual studies or on general inferences drawn across all studies

(marked with *).

Categories

Knowledge gaps and future research priorities

Consistent data

Long-term standardised inventories of urban wildlife across cities (Hughes et al. 2024, Elihu and Ortiz 2026)

Repeated temporal and spatial data of urban wildlife presences (Stuardo et al. 2026)
Information on different wildlife taxa beyond mammals and birds in urban areas (*)
Urban wildlife research and knowledge from the Global South (*)

Methodological approach

Integrated methodological approaches at the intersection of animal ecology, habitat dynamics and human

dimensions (Granados et al. 2024, Huber et al. 2026, Moesch et al. 2026, Stuardo et al. 2026)
Consideration for transdisciplinary research approach connecting different disciplines and stakeholders
(Boehne et al. 2024, Taraporevala et al. 2025, Elihu and Ortiz 2026)
Better understanding of mixed methods and their application (e.g. integrating citizen science, camera
trapping, traditional monitoring and social surveys) (Taraporevala et al. 2025, Moesch et al. 2026)
Multi-city comparative studies extrapolating and validating urban wildlife understanding across continents

*)

Human dimensions

Human perception, values and attitudes toward different wildlife species and their management priorities

across varying geographic and cultural contexts (Boehne et al. 2024, Moesch et al. 2026)
Human-wildlife interaction under varying management intervention contexts (e.g. urban greening,
provisioning of artificial food and nesting sites, fertility control, etc.) in cities (Boehne et al. 2024,
Granados et al. 2024, Hughes et al. 2024, Elihu and Ortiz 2026)
Consequence of varying management measures for wildlife at different scales (e.g. intensity in human
activity and land use, along rural-urban gradient) (Granados et al. 2024, Fives and Hallett 2025,
Yamashita et al. 2025, Elihu and Ortiz 2026)
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Nevertheless, taxonomic bias continues to prevail, as most
studies remain focused on mammals. Amphibians and rep-
tiles, in particular, appear to receive substantially less attention
in urban research, where knowledge gaps persist regarding the
resources required by these taxa, thereby limiting the effec-
tiveness of urban conservation and management practices
(Kron and Root 2025). For instance, Kron and Root (2025),
in their study of anurans in northwestern Ohio, highlighted
the need for future research investigating the importance of
wet shrublands for urban amphibian communities.

Mixed methodological approaches and use of advanced
technologies are noticeable across the studies. Sensors like
camera traps are commonly used by researchers to detect ani-
mals, whereas citizen science, social surveys and participatory
processes were identified as appropriate methods for data col-
lection and analysis.

Although there is evidence of a diverse range of applicable
methods, many studies reported greater constraints when
sampling in urban areas compared with rural or natural sites
(Table 1). Researchers identified several challenges, including
restricted access to study locations (e.g. private property), lim-
ited logistical support for advanced equipment such as cam-
era traps and GPS collars, difficulties in obtaining permits
and ethical approvals for sensor-based inventories (particu-
larly where camera traps may inadvertently capture images of
pedestrians), and concerns related to animal welfare.

Alongside this notion, it is crucial to note that existing
urban wildlife studies are mainly conducted by biologists
and do not necessarily consider a transdisciplinary setting.
This means that scientific research initiatives led by aca-
demics are not commonly developed in consultation with
multiple stakeholders from different disciplines to identify
societally relevant, problem-specific questions. Without the
consideration of multiple stakeholders in cities, conventional
research approaches can lead to disciplinary silos in urban
wildlife knowledge, limiting our ability to understand wild-
life’s responses to different management interventions under
varying geographic and cultural contexts. One example of
overcoming such constraints is the study by Boehne et al.
(2024), which adopted a participatory approach involving
decision-makers and local communities to better understand
the implications of human dimensions for wildlife manage-
ment. The value of such approaches lies not only in generating
more inclusive knowledge, but also in supporting decisions
that reconcile wildlife conservation and management with
broader biodiversity goals of cities.

There is a growing demand to understand urban biodi-
versity consequences at the interface of social-ecological sys-
tems to ensure benefits for both humans and other species,
particularly as cities face coupled environmental and soci-
etal challenges associated with climate change (e.g. drought,
flooding and rising temperatures) (O’Brien 2024). While this
is well recognized, a significant challenge remains in explicitly
integrating the habitat- and movement-specific needs of mul-
tiple wildlife species while simultaneously addressing broader
societal challenges such as climate resilience. It is therefore
essential to advance urban wildlife ecology by linking differ-
ent interacting management practices that help identify what

measures simultaneously benefic humans and wildlife and
where trade-offs occur, thereby supporting more informed
and effective urban planning decisions.
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