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Effect of Urbanization on Biodiversity of Birds and Small Mammals
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Abstract

Urbanization is a dominant global phenomenon reshaping landscapes and profoundly affecting ecological communities. Birds and small
mammals are particularly responsive to changes in land use due to their ecological sensitivity, mobility, and habitat requirements. This paper
analyzes empirical data on declines in species richness, shifts in abundance, and alterations in population genetics associated with urban
expansion. Using global and regional datasets, we document patterns of biodiversity loss, changes in community structure, and differences
between generalist and specialist species. Observed trends indicate that urbanization disproportionately favors adaptable species while
threatening habitat specialists, with implications for ecosystem function and conservation policy. The findings emphasize the importance of
habitat connectivity, urban green infrastructure, and integrative planning for sustainable biodiversity conservation.
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1. Introduction

Urbanization has emerged as one of the most significant
anthropogenic processes influencing natural ecosystems in the
twenty-first century. The rapid expansion of cities, driven by
population  growth, industrialization, and economic
development, has resulted in large-scale transformation of
natural and semi-natural landscapes. Forests, grasslands,
wetlands, and agricultural lands are increasingly being
converted into residential areas, transportation networks, and
commercial infrastructure. While urbanization plays a crucial
role in socio-economic development, it simultaneously exerts
considerable pressure on biodiversity by altering habitat
structure, resource availability, and ecological interactions.
Biodiversity loss associated with urban expansion is now
recognized as a global environmental concern. Urban
ecosystems are characterized by habitat fragmentation,
reduced vegetation complexity, increased pollution, and
persistent human disturbance. These factors collectively
reshape species composition and ecological processes.
Vertebrate fauna, particularly birds and small mammals, are
among the most affected groups due to their dependence on
habitat quality, food resources, and spatial connectivity.
Changes in their diversity and abundance not only reflect
ecological degradation but also signal disruptions in essential
ecosystem services such as seed dispersal, pollination, pest
regulation, and nutrient cycling.

Birds are highly sensitive to environmental change and are
widely used as indicators of ecosystem health. Their mobility,
diverse ecological niches, and strong associations with
vegetation structure make them particularly responsive to
urban land-use change. Similarly, small mammals, though
less visible, play vital roles in soil aeration, seed dispersal,
and food-web dynamics. However, urban environments often
impose severe constraints on these taxa through habitat loss,
fragmentation, pollution, and increased predation pressure. As
urban areas expand, generalist species capable of exploiting
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human-modified environments tend to proliferate, while
habitat specialists and native species experience population
declines or local extinction. This process leads to ecological
homogenization, reducing both taxonomic and functional
diversity.

Despite growing recognition of these impacts, urban
biodiversity has often been overlooked in planning and policy
frameworks, particularly in rapidly urbanizing regions.
Understanding how urbanization affects bird and small
mammal communities is essential for developing sustainable
cities that balance human development with ecological
integrity. Examining patterns of species richness, abundance,
and community structure across urban landscapes provides
valuable insights into the mechanisms driving biodiversity
loss and the potential for conservation within cities.

The present paper aims to critically examine the effects of
urbanization on the biodiversity of birds and small mammals
by synthesizing empirical evidence from ecological studies
conducted across different urban gradients. The main
objectives of this study are to analyze the relationship
between urban land-use change and species richness, to assess
shifts in community composition and dominance patterns, and
to identify key ecological mechanisms responsible for
biodiversity decline in urban environments. Additionally, the
paper seeks to evaluate the adaptive responses of birds and
small mammals to urban conditions and to highlight the role
of urban green spaces and conservation-oriented planning in
mitigating negative impacts.

By integrating ecological data, scientific literature, and
conservation perspectives, this paper contributes to a deeper
understanding of urban biodiversity dynamics. The findings
aim to inform wurban planners, conservationists, and
policymakers about the importance of incorporating
biodiversity considerations into urban development strategies,
thereby promoting more resilient and ecologically sustainable
cities.
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2. Urbanization and Habitat Transformation
Urbanization fundamentally alters natural landscapes by
replacing biologically complex ecosystems with simplified
built environments. The conversion of forests, grasslands,
wetlands, and agricultural mosaics into residential,
commercial, and industrial areas results in direct habitat loss
and long-term ecological degradation. Studies on global land-
use change indicate that urban expansion is among the fastest-
growing drivers of habitat conversion, particularly in
developing regions where cities are expanding into
biodiversity-rich areas. It has been estimated that future urban
growth may eliminate between 11 and 33 million hectares of
natural habitat, leading to substantial declines in local
biodiversity.

One of the most significant ecological consequences of
urbanization is habitat fragmentation. Continuous natural
habitats are broken into isolated patches surrounded by roads,
buildings, and other impermeable surfaces. Fragmentation
reduces habitat size, increases edge effects, and restricts
species movement, thereby disrupting ecological connectivity.
For birds and small mammals, fragmented habitats often fail
to support viable populations, especially for species with
limited dispersal abilities or specialized habitat requirements.
Isolation of populations further leads to reduced gene flow,
increasing vulnerability to inbreeding and local extinction.
Urban environments also modify microclimatic conditions
through the urban heat island effect, altered hydrology, and
changes in soil composition. Increased temperatures, reduced
soil moisture, and modified vegetation structure affect food
availability and nesting or shelter opportunities. Such
environmental changes disproportionately affect native
species adapted to stable ecological conditions, while favoring
opportunistic and disturbance-tolerant species. As a result,
urban landscapes tend to support fewer species overall,
despite sometimes high population densities of select taxa.

3. Impact of Urbanization on Bird Biodiversity

Birds are among the most extensively studied taxa in urban
ecology due to their visibility, ecological importance, and
sensitivity to habitat change. Empirical research consistently
demonstrates that urbanization leads to a decline in avian
species richness and a restructuring of bird communities.
Comparative studies across urban—rural gradients show that
cities retain only a small fraction of native bird species.
Global assessments across more than fifty cities reveal that
only about 8% of native bird species persist in highly
urbanized environments when compared to adjacent natural or
semi-natural habitats.

Urban bird communities are typically dominated by a limited
number of generalist species that exhibit high ecological
flexibility. Species such as pigeons, house sparrows, crows,
and starlings thrive in urban settings due to their broad diets,
tolerance to human disturbance, and ability to nest on
buildings and artificial structures. In contrast, insectivorous,
ground-nesting, and forest-dependent birds show marked
declines. The reduction in native vegetation and insect
populations directly affects these specialists, leading to their
gradual disappearance from urban cores.

Anthropogenic disturbances further exacerbate these trends.
Noise pollution interferes with acoustic communication,
affecting mate attraction and territory defense. Artificial
lighting disrupts circadian rhythms and migratory cues,
increasing mortality during nocturnal movements. Air
pollution and exposure to heavy metals have been shown to
impair physiological health and reproductive success in urban
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birds. Although some species demonstrate behavioral
adaptations-such as altering song frequency or foraging
strategies-these adjustments are insufficient to offset the
overall decline in avian diversity.
Importantly, research indicates that urban green spaces can
partially mitigate biodiversity loss. Larger parks, tree-lined
streets, and wetlands within cities support higher bird species
richness by providing food resources, nesting sites, and refuge
from disturbance. However, the effectiveness of these spaces
depends on their size, connectivity, and vegetation
composition, with native plant diversity playing a crucial role
in sustaining native bird populations.
4. Effects of Urbanization on Small Mammal
Biodiversity
Small mammals, including rodents, shrews, and squirrels,
respond to urbanization in complex and often contrasting
ways. While some species experience population increases in
urban settings, overall species richness and community
diversity tend to decline. Field studies conducted across
urban, suburban, and rural gradients reveal that urban cores
support fewer species compared to rural landscapes, despite
sometimes comparable numbers of individual animals.
Empirical trapping studies have documented that urban sites
may harbor similar total numbers of individuals as rural areas,
yet the community structure is heavily skewed toward a few
dominant species. For example, urban environments often
support high populations of commensal rodents such as rats
and house mice, while native small mammals with specific
habitat needs decline or disappear. In a large-scale study
sampling over 2,300 individuals across 15 species, urban
centers exhibited significantly reduced species richness
compared to rural sites, indicating biodiversity loss masked
by numerical abundance.
Urbanization also impacts small mammals through increased
mortality risks and environmental stress. Road networks act
as physical barriers and major sources of mortality,
fragmenting populations and limiting dispersal. Soil
contamination, chemical pollutants, and reduced ground
vegetation affect food availability and shelter. Additionally,
predation pressure from domestic cats and urban predators
disproportionately affects small mammals, further reducing
population stability.
Genetic studies provide deeper insight into the long-term
consequences of urbanization. Research on vertebrate
populations demonstrates that small mammals living near
urbanized areas exhibit reduced effective population size and
lower genetic diversity. Such genetic erosion compromises
adaptive potential and increases extinction risk, particularly in
fragmented landscapes where recolonization is limited.

5. Ecological Mechanisms Driving Biodiversity Decline
The decline of bird and small mammal biodiversity in urban
environments is driven by a combination of interacting
ecological mechanisms. Habitat loss and fragmentation
remain the primary drivers, reducing available living space
and disrupting ecological processes. Fragmented habitats
experience stronger edge effects, including higher predation
rates, invasive species colonization, and altered
microclimates, all of which negatively affect native fauna.
Pollution plays a significant role in shaping urban
biodiversity. Noise pollution disrupts communication and
behavior, while artificial lighting alters activity patterns,
particularly for nocturnal mammals and migratory birds. Air
and soil pollution introduce toxic substances into food webs,
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leading to bioaccumulation and physiological stress. These
stressors reduce reproductive success and survival rates,
particularly in sensitive species.

Urbanization also promotes biotic homogenization, a process
whereby diverse native communities are replaced by a small
number of widespread, adaptable species.  This
homogenization reduces functional diversity, weakening
ecosystem resilience and impairing ecosystem services such
as pest regulation and seed dispersal. Although some species
adapt behaviorally or physiologically, such adaptations are
not universal and often come at ecological costs.

6. Conservation Implications and Urban Biodiversity
Management
The negative impacts of urbanization on birds and small
mammals are not unavoidable. Research increasingly
demonstrates that biodiversity-friendly urban planning can
significantly mitigate ecological degradation. The integration
of green infrastructure—including urban forests, wetlands,
green roofs, and wildlife corridors—enhances habitat
availability and connectivity within cities. Larger and
interconnected green spaces support higher species richness
and facilitate movement between habitat patches, reducing
isolation effects.
Vegetation composition is a critical factor in urban
biodiversity conservation. Native plant species provide
appropriate food and shelter for local fauna, whereas exotic
landscaping often fails to support native ecological
interactions. Urban planning strategies that prioritize native
vegetation, minimize habitat fragmentation, and reduce
pollution can substantially improve biodiversity outcomes.
Policy interventions also play a vital role. Incorporating
ecological assessments into land-use planning, enforcing
environmental regulations, and promoting community
participation in conservation initiatives strengthen urban
biodiversity management. Education and public awareness
further encourage coexistence between humans and wildlife,
fostering sustainable urban ecosystems.

Conclusion

Urbanization represents one of the most profound
anthropogenic transformations of natural landscapes, exerting
long-lasting effects on biodiversity. This study demonstrates
that urban expansion significantly alters the diversity,
composition, and ecological functioning of bird and small
mammal communities. Empirical evidence consistently shows
that urban environments support substantially fewer native
species compared to non-urban habitats, with global analyses
indicating that bird species density in cities may decline to
nearly one-tenth of that found in natural landscapes. Small
mammals exhibit similar patterns, where species richness
declines despite the numerical dominance of a few generalist
and commensal species.

The findings highlight that habitat loss, fragmentation,
pollution, and human disturbance are key mechanisms driving
biodiversity decline in urban settings. Birds and small
mammals with specialized habitat requirements are
particularly wvulnerable, while adaptable generalist species
tend to proliferate, leading to biotic homogenization. Such
homogenization reduces functional diversity and weakens
essential ecosystem services, including pest control, seed
dispersal, and trophic regulation. Over time, reduced genetic
diversity and population isolation further compromise the
resilience and adaptive capacity of urban wildlife populations.
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However, the study also indicates that biodiversity loss in
cities is not inevitable. The presence of well-designed urban
green spaces, habitat connectivity, and native vegetation can
significantly enhance species richness and ecological stability.
Conservation-oriented urban planning, supported by scientific
data and long-term monitoring, can mitigate many of the
adverse effects of urbanization. Integrating biodiversity
considerations into land-use policies, infrastructure
development, and community engagement is essential for
promoting sustainable and resilient urban ecosystems.

In conclusion, understanding the ecological consequences of
urbanization on birds and small mammals is crucial for
balancing human development with environmental
sustainability. As urban areas continue to expand globally,
especially in developing regions, incorporating biodiversity
conservation into urban planning will be critical to preserving
ecological integrity and ensuring harmonious coexistence
between humans and wildlife.
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