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Abstract

Urbanization is one of the most widespread forms of land-use change worldwide, radically reshaping
natural environments and generating new urban ecosystems with a heavy human footprint. Urbanization
exposes wildlife to new resource landscapes, light and noise pollution, diminished predator presence,
and human contact. The purpose of this study is to explore the diversity of wildlife responses in urban
areas, including nesting and feeding adaptations. Through a qualitative, secondary-data-based review,
we searched peer-reviewed journals, books, government documents, and conservation databases for
information about urban wildlife using thematic content analysis. The review presents evidence of
vertebrate species' nesting adaptations by using buildings, bridges, roofs, and other urban structures, and
adding non-natural materials, like plastic, wire, and fabric, to their nests. Feeding adaptations include
greater dependence on human-provided food sources, such as discarded human food and waste and
landscaping, as well as diversification of omnivorous and opportunistic feeding habits. The results
suggest that behavioral adaptability and plasticity predict species' success in urban areas, allowing
certain generalist species (pigeons, crows, rats, squirrels, foxes, and macaques) to flourish.

On the other hand, specialists, large carnivores, and disturbance-prone species are generally absent from
dense urban areas. The changes in behavior have profound ecological consequences, such as changes in
food webs, increased interspecific competition and a greater potential for human—wildlife conflicts. The
study recommends that biodiversity-friendly urban planning and design, with the inclusion of green
infrastructure (such as wildlife corridors and nesting sites) and proper waste management, are necessary
to facilitate human—wildlife co-existence.

Keywords: Urban wildlife; Behavioral adaptation; Nesting habits; Diet change; Urban ecology;
Human—wildlife interaction

1. Introduction
1.1 Background of the Study

The global shift toward urbanization has led to significant loss of natural habitats, fragmentation, and
conversion of natural areas to areas dominated by human-built structures (Bateman & Fleming, 2012).

Today, over 50% of the global population is estimated to live in urban environments, a figure that is
expected to grow dramatically in the near future, further stressing adjacent ecosystems. This dramatic
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transformation of landscapes results in wildlife being confronted with a series of new anthropogenic
challenges, such as habitat alteration, pollution, microclimate changes, light and noise pollution, and
disturbance (Aronson et al., 2017). Increasingly, many wildlife species are adapting to these stressors

by changing their behaviour, physiology and ecology (Wong and Candolin, 2015). Adaptive changes in

behavior, including shifts in activity patterns, foraging strategies, and nesting or roosting habits, are
especially important in human-dominated environments (Ditchkoff et al., 2006).

1.2 Purpose of the Research

This study aims to investigate urban wildlife's behavioral adaptations, with a particular emphasis on
nesting and feeding behavior. The research aims to review literature in order to draw generalisations
regarding adaptive responses across species and urban areas.

1.3 Significance of the Study

Knowledge of wildlife adaptations to urban areas is crucial in an era of growing urbanisation. With
growing urbanization and transformation of natural habitats, the survival of wildlife populations is to a
great extent dependent on their ability to adapt behaviorally to new environmental conditions. Our study
advances the field of urban ecology by summarising knowledge of wildlife responses through changes
in nesting and dietary behavior in response to anthropogenic disturbance.

1.4 Research Question

What are potential coping mechanisms of wildlife in response to urbanization, especially in terms of
nesting and foraging?

1.5 Hypothesis

Urban environments favor wildlife species with flexible and plastic behavioural traits over species with
more specialised behaviours. Behavioral flexibility is defined here as the ability of a species to adapt its
nesting sites, diet, activity schedules, and responses to human disturbance to environmental changes.
We anticipate that these species will be more effective at using human-provided resources, withstand
increased disturbance, and have higher urban population persistence.

Table 1: Key Behavioral Adaptations of Wildlife in Urban Areas

Aspect

Urban Adaptation
Observed

Ecological Significance

Nesting Sites

Buildings, bridges,
rooftops, sewers

Compensates for loss of
natural habitats

Nesting Materials

Use of synthetic materials

Improves nest availability
and stability

Breeding Patterns

Extended or altered
breeding seasons

Enhances reproductive
success

opportunistic behavior

Diet Food waste and urban Ensures predictable food
resources supply
Feeding Strategy Omnivorous and Improves survival in urban

settings

Successful Species

Pigeons, crows, rats,
squirrels, foxes

High behavioral flexibility

Vulnerable Species

Habitat specialists, large
predators

Limited adaptability to
urban disturbance
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2. Literature Review

2.1 Concept of Behavioral Adaptation

Behavioral adaptation indicates changes in the behavioural responses of an organism that increase fitness
in certain environments. In urban settings, behavioral plasticity - the ability to rapidly and reversibly
modify behaviour - may be more important than genetic adaptation, because it enables wildlife to adapt
to novel and unpredictable anthropogenic challenges (Lowry et al., 2013). These plastic changes include
changes in activity, foraging, risk-taking and habitat use, and can occur over a single lifetime
(McKinney, 2008).

2.2 Urban Wildlife Ecology

Urban ecosystems also have a subset of wildlife that can tolerate or adapt to urban environments. Urban
wildlife species include birds (pigeons, crows, sparrows), mammals (rats, squirrels, foxes, raccoons,
monkeys), and reptiles and insects (Collins et al., 2021).

2.3 Changes in Nesting Habits

Nesting patterns in wildlife are often altered in urban areas by the use of buildings, bridges, power poles,
rooftops, and gardens in place of natural habitats. Light pollution and warmer urban microclimates may
shift breeding times and dearths of natural materials may lead to the use of synthetic materials in nests
(Murray and St, 2015).

2.4 Changes in Diet Patterns

Another conspicuous behavior modification in urban wildlife is diet. Examples include eating garbage,
processed foods, and foods deliberately or unintentionally offered by humans. Generalist foraging
improves survival in stressful urban environments (Partecke et al., 2006).

2.5 Factors Influencing Adaptation

Many factors contribute to the ability of species to adapt to urban areas, including food, lack of
predation, human tolerance, noise, and light. These all play a role in determining how animals and plants
can adapt to urban environments (Sol et al.).

One of the main factors influencing urban adaptation is food. Urban areas offer a steady and varied
source of food in the form of waste, food waste, bird feeders, markets, gardens and landscapes. These
are a boon to many species, particularly omnivorous birds, rodents, and insects. Food found in urban
areas is often closer to home, and more abundant than what's found in natural ecosystems. So species
with a varied diet thrive in cities. Fewer predators also promote adaptation.

11% Journal category
4% | Behavior
Biology
42% 14% Ecology
- General Science
Grad Thesis
. Landscape/Urban Planning
. Wildlife Science
| Zoology/Mammalogy

Figure 1. Publication categories of journals that published urban mammal behavior change
studies between 1987 and 2020 with percentages of papers in each category Source: (Ritzel and
Gallo 2020)
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This pie chart illustrates the field of urban wildlife studies. The majority of studies are in
Zoology/Mammalogy (42%), suggesting a bias towards animal studies. Ecology and General Science
(14% each) also make significant contributions, with Behavior (11%) making a moderate contribution.
Other disciplines like Landscape/Urban Planning (6%), Wildlife Science (5%), Biology (4%), and
Graduate Theses (4%) are under-represented, showing a clear bias towards zoological and ecological
approaches.

2.6 Gaps in Existing Literature

There has been a marked increase in urban wildlife, and wildlife responses, to urbanization studies in
the past two decades, yet many areas are understudied. One such gap is a lack of research into long-
term, multi-generational impacts of urbanization.

3. Methodology
3.1 Research Design

This study takes a qualitative (secondary-data) review approach to evaluate wildlife responses to
urbanization, including nesting and feeding responses. The review approach adopted here is appropriate
because it allows the integration and analysis of findings from a broad spectrum of empirical studies of
multiple species, locations, and urban areas. This design enables a more holistic synthesis and
identification of patterns, theory, and gaps in the field of urban wildlife ecology than would be possible
with primary research.

The review is not only descriptive but interpretative and analytical. It seeks not just to summarise
previous research but also to critically analyse the importance of behavioural flexibility for urban
wildlife. By comparing the responses of species groups, the research provides a better understanding of
urban ecology and behaviour.

3.2 Data Sources

Data was drawn from multiple credible and multi-disciplinary sources to ensure a robust and
comprehensive study. The primary source of data was peer-reviewed journal articles, with
supplementary data from academic books, government wildlife reports, and publications from non-
governmental organisations (NGOs) that specialise in biodiversity conservation and urban ecology.

Journal articles were sourced through a literature review, which involved searching the key academic
databases including Google Scholar, Scopus, and Web of Science. We selected these because they cover
a broad range of quality and internationally published material. We searched a variety of keywords and
combinations such as urban wildlife, behavioural adaptation, nesting, diet changes, urban ecology, and
human-wildlife interactions. We also searched the references of these studies to ensure no other studies
were missed by our online search (bias).

3.3 Inclusion Criteria

To maintain consistency and relevance of the studies, we developed inclusion criteria. We only
considered studies that examined wildlife behavior in urban and peri-urban settings. We considered
articles that discussed behavioral responses for nesting, shelter, dietary or foraging adaptations in urban
areas. The review included peer-reviewed journal articles, books and informative reports by government
and non-government organisations in English to make it accessible. Articles that did not include an urban
context and only focused on rural areas were excluded. Similarly, articles that had no behavioral
components, or that focused only on the physiological and genetic aspects without interpretation of
behavior were excluded. This ensured that the studies addressed the research question.
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3.4 Data Analysis Method

Theory of thematic content analysis, a qualitative method of interpretation, was used to analyse the
selected literature. The data were reviewed critically for each study to determine what type of species
was involved, the urban environment, the nesting modifications, the dietary modifications and the other
factors that were involved. This information was then grouped into themes of nesting adaptation, use of
anthropogenic materials, human food use, and behavioural plasticity.

4. Results
4.1 Nesting Adaptations Observed

One of the major consequences of urbanization is the alteration of nesting and sheltering habits. Nesting
modifications are most apparent in birds, which regularly replace natural nesting platforms like trees,
slopes and riverbanks with artificial substrata. Urban nests are found in buildings, bridges, flyovers,
streetlights, electric poles, ventilation ducts and roofs. These alternatives can offer more stable
microclimate, avoidance of natural predators, and a good food supply.

4.2 Dietary Adaptations Observed

Changes in diet are a major behavioural adaptation of wildlife to urbanization. Our literature review
suggests a greater dependence on human-provided food for birds, mammals and some reptiles. In urban
areas, animal species often scavenge food resources from urban dumpsites, landfills, open drains,
markets, restaurants, and domestic waste. Deliberate feeding (for cultural, religious or entertainment
purposes) also plays a role.

4.3 Species Most Successful in Cities

Our findings clearly show that urban areas are populated by generalist species with high behavioural
plasticity, diverse diets and high tolerance of human disturbance. Pigeons and crows are successful
because they can use a wide range of food resources, breed on buildings and tolerate human activity.
Rats and other rodents are exceptionally adaptable due to their high fertility, generalist feeding habits,
and ability to exploit burrows and buildings.

4.4 Species Negatively Affected

Urban development, on the other hand, has a disproportionate impact on species that are specialists,
large carnivores, and have narrow ecological niches. Species specialized in particular nesting or foraging
habitats, prey or other resources, or those that require quiet or remote habitats suffer population declines
or extinctions as natural habitat is converted to urban land.

S. Discussion
5.1 Interpretation of Findings

Our review provides strong support for the idea that behavioral plasticity is a predictor of urban success
for wildlife. Across a wide range of organisms, species exhibiting greater behavioral flexibility in areas
such as nesting site selection, diet, and daily activity patterns are more likely to succeed in urban areas.
Urban wildlife can adapt to habitat destruction and fragmentation by using artificial resources. For
instance, nesting and sheltering in buildings make up for the lack of trees, cliffs and burrows in the urban
environment (Shochat et al., 2010).
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5.2 Ecological Implications

The changes in animal behavior in urban environments have profound ecological implications. One of
these is the modification of urban food webs. Enhanced use of human food sources may decrease
predator—prey dynamics and natural trophic interactions, resulting in more human-subsidised and
impoverished ecosystems. Effective use of food resources by some species can lead to increased
population density, creating competition with other urban-adapted species (Olimid and Olimid, 2019).

5.3 Human—Wildlife Conflict

Although behavioural adaptations increase wildlife survival, they often lead to increased human-wildlife
interactions and conflicts. Closer proximity to humans leads to more property damage, including nesting
in human structures, blocking drains, ripping roofs, and stealing food. Loud vocalisations of birds or
urban mammals can lower human tolerance, particularly in densely settled areas (Nyhus, 2016).

5.4 Conservation Implications

This review highlights the importance of biodiversity-sensitive urban conservation planning that
considers wildlife adaptability, while avoiding adverse ecological and social consequences. Urban
planners should focus on creating green belts and interconnected green areas to enable wildlife dispersal
and limit fragmentation. This helps maintain genetic diversity and reduces risks posed by urban species
isolation (Kahilainen et al., 2014).

6. Conclusion

Urbanization is one of the largest sources of change in the modern world, leading to rapid habitat
transformation and changes to the conditions in which wildlife species must live. This review indicates
that urban areas are not all bad, and not all good. Urban areas are both sources of disturbance and home
to adaptable species. Different wildlife species respond differently to these challenges, and this results
in a wide variation in species survival and composition in urban areas. Flexibility in nesting and foraging
is related to urban success. Plasticity in nesting and feeding behavior enables these species to use human-
made structures as surrogates for natural habitat, and to feed on predictable and plentiful sources of
human-provided food.
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