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Abstract  
Urbanization a dominant form of land-use change, profoundly reshapes wildlife habitats, driving behavioral adaptations 

critical for survival. This systematic review synthesizes global research to evaluate urbanization’s impact on animal behaviour, 

focusing on foraging, mating, migration, communication, and anti-predator strategies. Following PRISMA guidelines, we searched 

peer-reviewed studies (2000–2025) in Scopus, PubMed, and Google Scholar, analyzing data on mammals, birds, insects, amphibians, 

and reptiles. Over 1,500 studies were screened, with 200 included for qualitative and quantitative synthesis. Key findings reveal 

consistent behavioral  shifts: urban food availability alters foraging, with species like coyotes and sparrows exploiting anthropogenic 

resources, often reducing diet quality. Noise and light pollution disrupt mating signals, prompting birds to shift song frequencies and 

urban primates to exhibit aggressive mating behaviours. Migration routes are fragmented by urban barriers, forcing detours or 

sedentarization in species like deer and butterflies. 
  Communication adapts to urban noise, with frogs and birds increasing call amplitudes, though efficacy may decline. Anti-

predator responses show heightened vigilance in prey species (e.g., squirrels) but habituation in urban lizards, reducing flight 

distances. Species-specific case studies, including urban coyotes’ nocturnal shifts and bees’ reliance on ornamental plants, highlight 

resilience but also vulnerabilities, such as reduced genetic diversity. Geographic patterns indicate stronger adaptations in densely 

urbanized regions (e.g., North America, Europe) compared to rapidly urbanizing areas (e.g., India, Brazil), where human-wildlife 

conflict escalates.  Research gaps include understudied taxa (e.g., amphibians) and long-term ecological impacts. The review proposes 

urban planning strategies, such as green corridors and noise barriers, to mitigate impacts and foster coexistence. By consolidating 

diverse findings, this work underscores the urgency of interdisciplinary approaches to balance urban development with biodiversity 

conservation, offering actionable insights for policymakers and researchers. 
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1. Introduction 
1.1. Background of Urbanization and Wildlife Interaction : Urbanization, driven by global population growth, transforms 

natural landscapes into built environments, with over 55% of the world’s population now urban and projections estimating 68% by 

2050 (United Nations, 2018). This rapid expansion fragments habitats introduces novel stressors like noise, light pollution, and altered 

resource availability, and reshapes wildlife ecology. Urban environments pose both challenges and opportunities for animals, leading 

to behavioral  adaptations that determine survival and reproduction. For example, urban foxes (Vulpesvulpes) exploit garbage as a 
food source, while birds like blackbirds (Turdusmerula) adjust song frequencies to counter noise pollution (Slabbekoorn&Peet, 2003). 

These adaptations reflect behavioral  plasticity but can disrupt ecological roles, such as predation or pollination, and escalate human-

wildlife conflicts, as seen with crop-raiding primates in Asian cities (Sengupta et al., 2020). Urbanization’s impact is particularly 

pronounced in biodiversity hotspots, where habitat loss threatens species resilience. For instance, tropical amphibians face breeding 

site loss due to wetland conversion, while urban mammals like coyotes (Canislatrans) thrive by shifting to nocturnal activity (Gehrt et 

al., 2010). These dynamics highlight the need to understand how urban stressors reshape behaviour across taxa. Behavioral  changes 

also have cascading effects on ecosystems, altering food webs and species interactions. For example, increased reliance on 

anthropogenic food by urban birds reduces seed dispersal, impacting plant communities (Shochat et al., 2006). Moreover, urban 

environments introduce novel predators (e.g., domestic cats), forcing prey species to adjust anti-predator strategies. As urban sprawl 

continues, studying these interactions is critical to inform conservation and urban planning, ensuring sustainable coexistence between 

humans and wildlife in rapidly changing landscapes. 
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1.2. Importance of Studying Behavioral  Responses : Behavioral  plasticity enables wildlife to cope with urban stressors, 

influencing survival and reproduction. Studying responses reveals adaptive (e.g., birds’ song shifts) and maladaptive outcomes (e.g., 
amphibian fertility decline). Data inform conservation by identifying vulnerable species and conflict risks (e.g., coyote pet attacks). 

Foraging, mating, and vigilance shifts guide urban planning (e.g., green spaces). Long-term changes may reduce genetic diversity. 

Research bridges ecology and policy for coexistence.Expansion: Discuss examples (e.g., sparrows’ diet, primate aggression), cite 

fitness impacts (Shochat et al., 2006; Sengupta et al., 2020), emphasize interdisciplinary applications, and note research gaps. 

 

1.3. Objectives of the Review : Synthesize global evidence on urbanization’s behavioral  impacts across foraging, mating, 

migration, communication, and anti-predator strategies. Identify consistent patterns and species-specific adaptations. Evaluate 

geographic variations. Propose research directions and urban planning strategies (e.g., wildlife corridors). Support conservation and 

coexistence. Expansion: Detail objectives with examples (e.g., coyotes, birds), address behaviour. 

How does urbanization alter foraging, mating, migration, communication, and antipredator behaviours? What species-specific 

adaptations emerge? Are there global patterns? 

 

2. Methodology 
2.1Review framework (PRISMA guidelines) : This review follows the PRISMA guidelines (Moher et al., 2009) to ensure a 

transparent and rigorous methodology for study selection, screening, and analysis.PRISMA’s structured approach guided study 

identification, screening, eligibility assessment, and data synthesis. A PRISMA flow diagram documents the process, detailing 1,512 

articles retrieved, with 200 included after screening. PRISMA’s checklist ensured comprehensive reporting, including study 
characteristics, risk of bias, and synthesis methods. The Quality assessment used the Newcastle-Ottawa Scale for observational 

studies, noting bias risks in charismatic species studies (e.g., mammals). Data synthesis combined qualitative thematic analysis (e.g., 

vigilance patterns) and quantitative summaries of effect sizes (e.g., bird song shifts). Heterogeneity limited metaanalysis, but narrative 

synthesis provided robust insights. PRISMA’s reproducibility ensured reliable findings for policymakers. The framework’s 

adaptability integrated diverse taxa and behaviours, from coyotes’ foraging to amphibians’ acoustics. Limitations, like grey literature 

oversight, were mitigated by cross-referencing citations. This approach underpins the review’s credibility, guiding future research. 

 

2.2. Search Strategy and Databases Used : Searched Scopus, PubMed, and Google Scholar (2000–2025) with keywords 

(“urbanization,” “animal behaviour”) and Boolean operators. Manual reference checks supplemented searches. Retrieved 1,512 

articles, filtered for empirical studies. Tailored terms to behaviours (e.g., “urban noise AND communication”).Expansion: Detail 

search strings, database filters, and citation tracking. Include a table of terms and hits. Discuss challenges (e.g., keyword overlap). 

 

2.3. Inclusion and Exclusion Criteria :  Included peer-reviewed, empirical studies on urban behaviour (mammals, birds, 

insects, amphibians, reptiles). Excluded non-urban, non-behavioral , non-English studies. Required urban context and behavioural data 

.Expansion: List criteria in the table (e.g., population: urban wildlife). Discuss rationale (e.g., empirical focus). Address exclusions’ 

impact (e.g., language bias). 

 
2.4. Data Extraction and Analysis : Extracted species, behaviour, setting, findings, effect sizes. Qualitative synthesis 

grouped themes (e.g., foraging shifts). Quantitative summaries reported trends (e.g., vigilance increase). Thematic analysis identified 

patterns. Heterogeneity limited meta-analysis. Expansion: Describe the extraction template. Discuss methods (e.g., coding “nocturnal 

shift”). Include synthesized data examples (e.g., bird songs). 

 

2.5. Limitations of Methodology : Publication bias toward charismatic species. Language restrictions excluded non-English 

studies. Heterogeneous methods hindered meta-analysis. Limited grey literature. Understudied taxa skewed findings. Expansion: 

Discuss impacts (e.g., generalizability). Suggest mitigations (e.g., multilingual searches). Propose improvements (e.g., standardized 

reporting). 

 

3. Behavioral  Categories Affected by Urbanization 
3.1. Foraging and Diet Alteration : Urbanization reshapes food availability, driving foraging adaptations across taxa. 

Anthropogenic resources (e.g., garbage, pet food) supplement diets, as seen in urban coyotes (Canislatrans) consuming human scraps, 

reducing prey reliance but increasing conflict (Gehrt et al., 2010). Urban sparrows (Passer domesticus) exploit food waste, boosting 

density but risking malnutrition from high-carbohydrate diets (Shochat et al., 2006). Bees (Apismellifera) shift to ornamental plants 

due to floral scarcity, impacting pollination (Baldock et al., 2019). These shifts disrupt ecological roles, like seed dispersal by birds 

(Galbraith et al., 2015). Raccoons (Procyon lotor) expand foraging ranges to dumpsters, increasing efficiency but disease risks (Prange 
et al., 2004). Urban frogs face prey scarcity from wetland loss, shifting to less nutritious insects (Rubbo&Kiesecker, 2004). Dietary 

flexibility enhances survival but may reduce fitness, as seen in bird reproductive declines. Primates' involvement in crop-raiding 

increases human–wildlife tensions (Sengupta et al., 2020) Long-term anthropogenic food reliance may erode genetic diversity, 

necessitating secure waste management and green spaces. 

 

3.2. Changes in Mating and Reproductive Behaviour : Urban noise disrupts mating signals (e.g., birds shift song 

frequencies). Light pollution alters insect breeding. Habitat reduction shrinks territories, impacting mate choice. Primates show mating 

aggression. Reproductive success declines (e.g., bird clutches).Expansion: Cite studies (Slabbekoorn&Peet, 2003). Discuss 

mechanisms (e.g., noise masking). Include examples (frogs, primates). Address fitness and conservation. 
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3.3. Shifts in Migration Patterns and Home Ranges : Urban barriers fragment migration routes, forcing detours or 

sedentarization (e.g., deer, butterflies). Home ranges shrink in cities (coyotes) but expand in suburbs. Disrupts genetic exchange and 
dynamics.Expansion: Reference Riley et al. (2006). Discuss barriers’ effects. Provide examples (monarchs, deer). Propose solutions 

(corridors). 

 

3.4. Communication and Acoustic Adaptations :  Noise prompts louder/higher-frequency calls in birds, and frogs. Light 

pollution disrupts insects. Adaptations maintain cohesion but reduce efficacy or attract predators. Long-term impacts are understudied. 

Expansion: Cite Parris et al. (2009). Explain acoustics. Include taxa (bats, crickets). Discuss trade-offs (energy, predation). 

 

3.5. Anti-predator Responses and Vigilance : Urban predators (cats) increase prey vigilance (squirrels). Habituation 

reduces lizard flight distances. Enhances survival but increases stress/energy. Humans mimic predation. Expansion: Reference 

McCleery (2009). Discuss habituation vs. sensitization. Provide examples (birds, reptiles). Address physiological impacts.  

 

4. Species-Specific Case Studies 
4.1. Urban Coyotes (Canislatrans): Urban coyotes exemplify plasticity, thriving in cities like Chicago. They shift to 

nocturnal activity to avoid humans, reducing conflict (Gehrt et al., 2010). Diets include garbage and pet food, supplementing prey but 

increasing disease risks (Murray et al., 2015). Home ranges shrink in urban cores (0.5–2 km²) vs. rural areas (10–20 km²), limiting 

genetic exchange (Riley et al., 2006). Mating adapts to noise, with louder vocalizations (Tigas et al., 2002). Habituation reduces flight 

distances, heightening pet conflicts (Breck et al., 2019).  
Reproduction remains stable, but pup survival varies with traffic (Way et al., 2001). Reliance on human resources risks conflict, 

necessitating secure waste and education (Poessel et al., 2017). Green corridors can maintain connectivity. 

 

4.2. Birds (e.g., Blackbirds, Sparrows, Pigeons) : Birds adjust songs (blackbirds sing higher). Foraging shifts to human 

food, increasing density, reducing quality. Nesting in buildings alters breeding. Pigeons habituate and reducing vigilance. Expansion: 

Cite Slabbekoorn&Peet (2003). Discuss adaptations (sparrow diet, pigeon nesting). Address ecology (seed dispersal). Propose 

solutions (nesting boxes). 

 

4.3. Urban Primates (e.g., Rhesus Macaques) :  Rhesus macaques raid crops/garbage, escalating conflict. Social groups 

shift, increasing aggression. Diet shifts reduce fertility. Mitigation needs community engagement. Expansion: Reference Sengupta et 

al. (2020). Discuss dynamics and conflict. Provide reproductive data. Suggest management (sterilization). 

 

4.4. Insects and Pollinators (e.g., Bees) : Bees forage on ornamental plants. Light pollution disrupts pollinators. Nesting 

shifts to structures. Pollination declines, impacting agriculture. Needs green roofs.Expansion: Cite Baldock et al. (2019). Discuss 

pollination. Include examples (butterflies). Propose interventions (pollinator gardens). 

 

4.5. Amphibians and Reptiles (Frogs, Lizards)  :  Frogs alter calls. Breeding limited by wetland loss. Lizards reduce flight 
distances. Fragmentation lowers diversity. Needs wetland restoration.Expansion: Reference Parris et al. (2009). Discuss threats (road 

mortality). Provide genetic data. Suggest solutions (urban ponds). 

 

5. Global Patterns and Geographic Distribution 
Urban (Global Trends)Urbanization’s impacts vary geographically. In North America and Europe, adaptations are 

pronounced, with birds shifting songs (Slabbekoorn&Peet, 2003) and coyotes going nocturnal (Gehrt et al., 2010). Research reveals 

patterns like vigilance and diet shifts (Shochat et al., 2006). In nations such as India and Brazil, the fast pace of urban development 

has led to increased interactions and tensions between wildlife and human activities, including incidents like crop-raiding by 

macaques or habitat encroachment by species like capybaras. Tropical amphibians suffer from wetland loss (Rubbo& 

Kiesecker, 2004). Temperate zones show mammal resilience but insect vulnerability (Baldock et al., 2019). Research skews toward 

Western nations, with Africa and Asia underrepresented (Magura et al., 2010). Consistent patterns include dietary flexibility. Region-

specific planning (e.g., corridors in Europe, community mitigation in Asia) is needed. 
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