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Abstract

This review article explores the pivotal role of urban biodiversity in addressing the accelerating
ecological degradation affecting global ecosystems. It argues that biodiversity must be repositioned
not only as a conservation goal but also as a functional element of urban resilience, capable of
mitigating pressing environmental challenges such as soil depletion, deforestation, watershed
collapse, and disrupted biogeochemical cycles. The study emphasizes the urgency of integrating
nature into urban and territorial development to enhance ecological integrity, public health, social
cohesion, and economic sustainability. The article’s scope includes diverse strategies—rewilding,
ecological restoration, and green infrastructure planning—highlighting their capacity to deliver
essential ecosystem services such as air purification, water regulation, and climate adaptation. It
advocates for nature-based solutions that are both economically viable and socially inclusive,
especially in rapidly urbanizing regions where their impact is most critical. As urban expansion
intensifies, biodiversity must be embedded across all scales of urban planning—from city-wide green
corridors to neighborhood initiatives—ensuring coexistence between humans and other species
despite altered environmental conditions. Urban biodiversity also strengthens human-nature
connections, enhances quality of life, and promotes cost-effective alternatives to engineered systems.
Moreover, it contributes to job creation, cultural vitality, and participatory governance. Ultimately,
the transition toward green cities offers profound ecological, health-related, socio-economic, and
educational benefits. By integrating biodiversity into the urban fabric, cities can evolve into more
sustainable, equitable, and resilient habitats capable of responding to current and future socio-
environmental challenges.

Keywords: Ecological resilience, Green infrastructure, Nature-based solutions, Sustainable
urban development, Urban biodiversity.
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Abstract

This review article explores the pivotal role of urban biodiversity in addressing the accelerating
ecological degradation affecting global ecosystems. It argues that biodiversity must be repositioned
not only as a conservation goal but also as a functional element of urban resilience, capable of
mitigating pressing environmental challenges such as soil depletion, deforestation, watershed
collapse, and disrupted biogeochemical cycles. The study emphasizes the urgency of integrating
nature into urban and territorial development to enhance ecological integrity, public health, social
cohesion, and economic sustainability. The article’s scope includes diverse strategies, rewilding,
ecological restoration, and green infrastructure planning, highlighting their capacity to deliver
essential ecosystem services such as air purification, water regulation, and climate adaptation. It
advocates for nature-based solutions that are both economically viable and socially inclusive,
especially in rapidly urbanizing regions where their impact is most critical. As urban expansion
intensifies, biodiversity must be embedded across all scales of urban planning, from city-wide green
corridors to neighborhood initiatives, ensuring coexistence between humans and other species
despite altered environmental conditions. Urban biodiversity also strengthens human-nature
connections, enhances quality of life, and promotes cost-effective alternatives to engineered systems.
Moreover, it contributes to job creation, cultural vitality, and participatory governance. Ultimately,
the transition toward green cities offers profound ecological, health-related, socio-economic, and
educational benefits. By integrating biodiversity into the urban fabric, cities can evolve into more
sustainable, equitable, and resilient habitats capable of responding to current and future socio-
environmental challenges.

Keywords: Ecological resilience, Green infrastructure, Nature-based solutions, Sustainable
urban development, Urban biodiversity.

1.Introduction

Ecosystems, the very foundation of human life, are deteriorating at an alarming rate due to
soil depletion, deforestation, ocean degradation, watershed collapse, disrupted carbon and
water cycles, and the emergence of new diseases. This crisis underscores the urgent necessity
to reimagine the role of nature within urban environments. Integrating biodiversity into
urban and territorial development is not only a pressing ecological necessity but also a social
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imperative. The pivotal role of urban biodiversity in addressing the accelerating ecological
degradation lies not only in its capacity to mitigate environmental decline but also in its
potential to redefine human-nature relationships in an increasingly urbanized world.
However, to fully grasp its urgency and transformative potential, we must first confront the
grim facts that underscore the crisis.

Karine de Fremont and Gilles Kleitz state that over the past century, the rate of species
extinction has accelerated to levels approximately 100 times higher than natural background
rates, a trend that now threatens the integrity of global ecosystems. According to a recent
United Nations report, nearly 25% of all known species on Earth face imminent extinction,
highlighting the severity of biodiversity collapse. All ecosystems—terrestrial, aquatic, and
marine—are deteriorating at unprecedented rates, despite being the fundamental support
systems for human life. These disruptions are not abstract ecological concerns; they manifest
as tangible socio-economic and health-related crises. The degradation of soil productivity,
forests, oceans, and watersheds, the disruption of carbon sinks, the collapse of natural
purification cycles, and the emergence of zoonotic diseases currently affect an estimated 3.2
billion people. The global economic cost associated with the loss of ecosystem services is
projected to reach 20% of the world’s annual GDP, underscoring the systemic nature of the
crisis. Urban development has played a central role in this transformation. Over the last
several decades, rapid urbanization has profoundly altered natural landscapes through
massive land consumption, deforestation, pollution, and the homogenization of species. The
conversion of diverse ecosystems into impermeable, engineered surfaces has fragmented
habitats and intensified ecological stress. With over 60% of the global population projected
to live in cities by 2060, the challenges posed by urban expansion are both urgent and far-
reaching (de Fremont & Kleitz, 2021: 3). In response, there is a critical need to
reconceptualize the role of nature in urban and territorial development. This is not only an
environmental necessity but a social imperative . Integrating biodiversity into the urban
fabric—through rewilding, protection, restoration, and ecological planning—offers a
pathway toward more resilient, equitable, and livable cities. Urban biodiversity, wherever it
exists, delivers indispensable ecosystem services, including climate regulation, air and water
purification, mental and physical health benefits, and disaster risk reduction.

2.The Escalating Crisis of Global Ecological Degradation

Worldwide, degraded ecosystems cover an area equal to 20 times the territory of France (44).
Global ecological degradation is accelerating at an unprecedented rate, driven by
deforestation, pollution, climate change, and biodiversity loss. These interconnected trends
threaten ecosystem resilience, human health, and food security. Understanding systemic
drivers—such as unsustainable urbanization and extractive economies—is essential for
developing integrative policies that promote environmental restoration and planetary
stability.

2.1.Ecosystem Collapse is Underway
Global ecosystems are teetering on the brink of collapse, with biodiversity loss advancing at

an alarming pace. According to the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES, 2019), up to one million species face
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extinction—many within the coming decades—due to anthropogenic pressures such as
habitat destruction, overexploitation, invasive species, pollution, and climate change.
Alarmingly, approximately 75% of terrestrial environments have already been significantly
modified by human activity, while more than 85% of wetlands, which serve as vital
biodiversity reservoirs and natural water filters, have been lost since the 1700s.

This ecological unraveling is not merely a matter of numbers but is observable in diverse
bioregions. For instance, the Amazon Rainforest, long considered the "lungs of the Earth,"
is approaching a tipping point where deforestation and fire risk may trigger a large-scale
biome shift from rainforest to savannah. In marine environments, coral reef systems,
including the Great Barrier Reef, have suffered repeated mass bleaching events due to rising
sea temperatures and ocean acidification, endangering the thousands of species that depend
on them. In Europe, insect populations—especially pollinators—have declined by more than
75% in some areas, disrupting entire food webs and agricultural productivity.

The current rate of extinction is estimated to be 100 to 1,000 times higher than the natural
background rate, suggesting that the planet is experiencing a sixth mass extinction. Unlike
past extinction events caused by natural cataclysms, this one is overwhelmingly human-
induced, and its trajectory signals not only a loss of species but also the degradation of the
ecosystems upon which human well-being depends.

2.2. Ecological Pressures and Global Examples

Urbanization, while central to economic development and modernization, is a primary
accelerant of ecological degradation. As of 2023, more than 56% of the global population
resides in urban areas, and this figure is projected to rise to nearly 70% by 2050 (United
Nations, 2018). Although cities occupy only 3% of the Earth’s terrestrial surface, they are
responsible for over 70% of global carbon dioxide emissions, making them
disproportionately influential drivers of climate change and environmental decline.

The unchecked expansion of cities—often in the form of low-density, resource-intensive
urban sprawl—fragments natural habitats, displaces wildlife, and severely alters
hydrological and ecological cycles. For instance, the rapid urban growth of Lagos, Nigeria,
has led to the loss of critical mangrove forests and wetlands, diminishing flood protection
and biodiversity. In Jakarta, severe air and water pollution caused by unregulated
industrialization and dense traffic has rendered key urban rivers biologically dead, while
exacerbating respiratory illnesses in vulnerable populations.

Moreover, urbanization exacerbates the urban heat island effect, whereby cities experience
significantly higher temperatures than surrounding rural areas due to the abundance of heat-
absorbing surfaces and the scarcity of vegetation. This is particularly severe in megacities
such as Delhi, Cairo, and Sao Paulo, where intense heatwaves—amplified by climate
change—are leading to increased mortality, energy consumption, and ecosystem stress.

In addition to air and thermal pollution, urban environments frequently suffer from
biodiversity impoverishment. Green spaces, when present, are often monocultural,
ornamental, or ecologically sterile. Native flora and fauna struggle to survive in the face of
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impermeable surfaces, noise pollution, artificial lighting, and chemical runoff. For example,
studies from Western European cities show that while urban parks may appear green, they
often lack the ecological complexity necessary to support functional ecosystems.

Without radical urban ecological planning—including green infrastructure, ecological
corridors, and native species restoration—cities risk becoming epicenters of ecological
collapse. Addressing the environmental consequences of urbanization is not only a matter of
climate policy but of public health, biodiversity conservation, and intergenerational justice.

2.3.Climate Breakdown: Feedback Loops and Ecological Tipping Points

The accelerating climate crisis and the erosion of biodiversity are not parallel phenomena—
they are deeply interlinked and mutually reinforcing, forming a dangerous feedback loop
that threatens the integrity of both natural and urban ecosystems. Warming global
temperatures, driven by anthropogenic greenhouse gas emissions, are altering the geographic
ranges, reproductive cycles, and behavioral patterns of countless species, while
simultaneously pushing vulnerable ecosystems past critical tipping points from which
recovery may be impossible.

One emblematic example is the mass decline of urban trees, which are often hailed as
frontline defenders against urban heat and air pollution. In many temperate cities—such as
Melbourne, Madrid, and Istanbul—long-lived tree species like plane trees (Platanus
orientalis) and oaks (Quercus spp.) are suffering widespread mortality due to intensified heat
stress, drought, and pest infestations. This not only compromises carbon sequestration and
cooling benefits, but also reduces habitat availability for urban wildlife, further weakening
biodiversity resilience.

Perhaps most alarming is the sharp decline of insect populations, particularly pollinators
such as bees, butterflies, and beetles, which are essential to crop production, plant
reproduction, and soil health. A 2017 study conducted in protected natural reserves across
Germany found a 75% reduction in flying insect biomass over three decades—even in areas
not subject to direct urbanization—highlighting the widespread impact of rising
temperatures, pesticide use, and habitat fragmentation. Similar trends have been observed in
urbanized regions of France, the Netherlands, and the United Kingdom, where species once
common in gardens and parks have become rare or locally extinct.

This biodiversity loss, in turn, weakens ecosystems’ adaptive capacity to climate change.
For instance, forests degraded by species loss become less effective in capturing carbon or
regulating water cycles, while agricultural systems with diminished insect diversity face
yield instability and food insecurity. Moreover, rising temperatures facilitate the spread of
invasive species, vector-borne diseases, and pest outbreaks, placing additional stress on
already fragile ecosystems.

Ultimately, the breakdown of the climate system and biodiversity collapse are not isolated
crises but co-evolving emergencies. Addressing one without the other is ecologically short-
sighted. Holistic strategies—such as nature-based climate adaptation, rewilding, and the
integration of biodiversity into climate mitigation frameworks—are essential to protect the
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planet’s life-support systems and ensure the survival of both human and non-human
communities.

2.4. Health and Social Consequences of Urban Biodiversity Loss

The degradation of biodiversity and the loss of green infrastructure in urban areas are not
only ecological issues—they are increasingly recognized as profound threats to public
health, psychological well-being, and social equity. The disappearance of diverse
ecosystems from cities destabilizes the delicate balance between humans and nature,
fostering conditions that give rise to disease and exacerbate existing health disparities.

One of the most striking examples of this phenomenon is the role of biodiversity loss in the
emergence of zoonotic diseases, such as COVID-19. As natural habitats are fragmented and
animal populations are forced into closer contact with urban human settlements, the risk of
viral spillovers increases. Deforestation and habitat encroachment—especially in rapidly
urbanizing regions of Asia, Africa, and South America—have been linked to the rise of novel
pathogens such as Ebola, SARS, Zika, and Nipah virus. Reduced ecosystem diversity
diminishes the so-called “dilution effect,” where a high diversity of species buffers the
transmission of disease by interrupting pathogen-host dynamics.

Beyond infectious diseases, urban environments that lack biodiverse green spaces are
correlated with higher incidences of mental and cardiovascular illnesses. Studies conducted
in cities like London, Tokyo, and Toronto have demonstrated that neighborhoods with
minimal tree canopy cover or green infrastructure report higher levels of anxiety, depression,
and stress-related disorders, particularly among children, the elderly, and low-income
residents. The absence of nature deprives residents of opportunities for psychological
restoration, physical activity, and social interaction—all of which are vital determinants of
urban health.

Furthermore, limited access to biodiverse public spaces often aligns with socioeconomic
inequality. In many cities, affluent areas enjoy verdant parks, tree-lined streets, and rich
biodiversity, while marginalized communities face degraded, polluted, and ecologically
barren environments. For example, in Los Angeles, a study revealed that neighborhoods in
lower-income districts had up to 90% less tree cover compared to affluent zones,
contributing to elevated heat stress and respiratory illnesses among vulnerable populations.

The absence of urban biodiversity also weakens climate resilience, making cities more
susceptible to the health effects of heatwaves, poor air quality, and flooding. Green spaces,
especially those populated with native and diverse plant species, help to cool urban
microclimates, filter pollutants, and absorb excess stormwater. Their loss exacerbates the
frequency and severity of climate-induced health crises, disproportionately affecting the
most socioeconomically disadvantaged.

Ultimately, urban biodiversity must be viewed not only as a conservation target but as a
public health necessity. Integrating ecological richness into city planning—through green
corridors, community gardens, urban forests, and biodiversity-sensitive architecture—can
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significantly improve the mental, physical, and social health of urban populations, while
contributing to broader goals of equity and sustainability.

3. Repositioning Biodiversity as a Pillar of Urban Resilience

Biodiversity must be redefined not solely as an object of conservation but as a functional
and dynamic component of urban resilience, essential for addressing a host of pressing
environmental and societal challenges. In the face of escalating climate change, ecological
fragmentation, and global urbanization, the integration of nature into urban and territorial
planning is no longer optional—it is imperative. Biodiversity offers adaptive solutions to
systemic crises such as soil depletion, deforestation, watershed collapse, and the disruption
of global biogeochemical cycles, including carbon, nitrogen, and water fluxes.

For example, biodiverse urban green spaces support soil regeneration by promoting
microbial activity, organic matter accumulation, and erosion control. In Singapore, the use
of vertical and rooftop gardens with native plant species has not only improved air quality
but also enhanced soil fertility in densely built environments. Similarly, reforestation and
afforestation efforts in cities such as Kigali (Rwanda) and Seoul (South Korea) have
demonstrated how urban biodiversity can serve as a countermeasure to deforestation and
associated land degradation. These interventions have stabilized slopes, prevented
landslides, and improved local microclimates.

Watershed restoration is another domain where biodiversity plays a transformative role. In
Portland, Oregon, the restoration of riparian corridors along the Willamette River, using
native vegetation and ecological zoning, has improved flood control, filtered pollutants, and
revived aquatic biodiversity. Such nature-based interventions reduce reliance on hard
infrastructure, offering cost-effective and regenerative water management solutions. In New
York, the rehabilitation of wetlands for wastewater treatment cost $1.5 billion, against
almost $5 billion planned for the installation of a wastewater treatment plant (29).

The disruption of biogeochemical cycles—particularly the carbon and nitrogen cycles—has
resulted in greenhouse gas accumulation, algal blooms, and diminished ecosystem services.
Biodiverse green infrastructure, such as constructed wetlands in urban China, has proven
effective in capturing excess nitrogen and phosphorus, while simultaneously providing
wildlife habitat and recreational amenities. Moreover, urban trees and soil biota sequester
carbon dioxide, supporting climate mitigation at the city scale.

Importantly, the ecological integration of biodiversity yields co-benefits beyond the
environment. It strengthens public health by reducing heat stress and improving air and water
quality. It fosters social cohesion through inclusive access to green spaces that promote
community well-being and cultural expression. Additionally, it stimulates economic
sustainability through green jobs, eco-tourism, and increased property values.

Thus, reimagining biodiversity as an active agent in urban systems unlocks transformative
potential. It bridges ecological science with urban design, offering resilient infrastructures
that are self-sustaining, inclusive, and regenerative. Cities that prioritize biodiversity are not
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only safeguarding ecosystems—they are investing in the long-term viability of human and
non-human life.

4. Embedding Biodiversity in Urban Policy for Climate Adaptation

A comprehensive range of urban biodiversity strategies, including rewilding, ecological
restoration, native species conservation, and green infrastructure planning, and emphasizes
their critical role in mitigating the adverse effects of climate change and fostering human-
nature coexistence. These nature-based interventions have been proven to deliver vital
ecosystem services, such as air purification, water regulation, urban heat mitigation, and
climate adaptation, while providing cost-effective alternatives to traditional engineered
systems. For example, New York City’s MillionTreesNYC initiative has significantly
improved air quality and lowered ambient temperatures, while also enhancing carbon
sequestration and stormwater retention.

There are several typologies of Nature-based Solutions (NbS), based on various concepts:

* Ecological restoration: recovery of a degraded, damaged or destroyed ecosystem to restore
its capacity to provide an ecosystem service. Example: restoration of a watercourse to restore
its capacity to filter water and habitat pollution

* Ecological management: use of the ecosystem services rendered by living beings (natural
materials, organisms, etc.) to maintain an ecosystem. Example: use of eco-pastoralism to
maintain public parks, differentiated management without plant protection products.

* Green infrastructure: network composed of natural or semi-natural areas strategically
designed during the urban development. Example: green and blue corridors, connecting
green spaces and wetlands.

» Adaptation and mitigation based on ecosystems: use of ecosystem services as part of a
climate change adaptation and mitigation strategy, to increase the resilience of ecosystems
and people and mitigate the impacts of climate change. Example: preparation of a municipal
resilience plan, creation of cool islands and green belts for CO2
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The study advocates for Nbs that are not only ecologically sound, but also economically
viable and socially inclusive, especially in rapidly urbanizing regions where unchecked
growth exacerbates environmental degradation and socio-spatial inequality. In Cape Town,
South Africa, the restoration of native fynbos vegetation within informal settlements has
reduced flooding risks, increased community cohesion, and improved access to clean water.
Similarly, Medellin, Colombia’s Green Corridors program, which transformed 30 major
roads and 20 waterways into linear parks with native plants, has lowered city-wide
temperatures by up to 2°C while reducing respiratory illnesses among low-income
populations.

As global urban expansion intensifies, it becomes imperative to embed biodiversity across
all spatial scales—from city-wide ecological networks and structural green corridors, such
as Singapore’s Park Connector Network, to neighborhood-level initiatives like community
gardens in Detroit, which simultaneously address food insecurity, urban decay, and
ecological restoration. Permeable green streets, like those developed in Portland, Oregon,
illustrate how infrastructural design can harmonize water management with habitat
connectivity and aesthetic appeal.

Urban biodiversity, understood in its full breadth—encompassing genetic, species, and
ecosystem diversity—enables the coexistence of humans and non-human species, even
under conditions of altered soil structure, air composition, and hydrological flow. In doing
S0, it reinvigorates human-nature connections, enhances public mental and physical health,
and improves quality of life, particularly in underserved communities. A study conducted in
Tokyo found that access to multi-layered green spaces correlates with lower levels of stress
and depression among residents, particularly the elderly.

Furthermore, biodiversity-oriented urban planning strengthens urban resilience by reducing
vulnerability to environmental shocks such as floods and heatwaves, enhancing food security
through urban agriculture, and supporting adaptive capacity in the face of climate
unpredictability. In Havana, Cuba, urban farms—rooted in agroecological principles and
local biodiversity—have become essential to community food systems during times of
economic and climatic crisis.
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Beyond ecological advantages, biodiversity-rich urban environments generate tangible
economic and social value. They foster green employment opportunities in ecological
landscaping, native plant cultivation, environmental education, and nature tourism. For
instance, Berlin’s Tempelhofer Feld, a former airport turned into a biodiverse public park,
now functions as a hub for cultural activities, sustainable farming, and citizen-led
biodiversity monitoring. Such initiatives also contribute to cultural vitality and participatory
governance, especially when urban design is informed by local knowledge, heritage values,
and grassroots engagement. In Portland, a tree with a canopy of 80 m? adds 3% ($8,870) to
the sale price of a house, equivalent to a 12 m? extension (AFG, 77; original references 31)

Strategic urban design measures—such as soil unsealing, wetland daylighting, and
ecological zoning—can catalyze the transformation of impervious, lifeless surfaces into
resilient, nature-integrated urban ecosystems. In Barcelona, the Superblocks model is
reconfiguring traffic-dominated neighborhoods into green pedestrian zones, restoring
biodiversity while reducing noise and pollution.

Ultimately, urban biodiversity must be repositioned not merely as a decorative element or
conservation goal, but as a strategic instrument for achieving urban sustainability, climate
justice, and ecological regeneration. When embedded at the core of urban policy and
planning, biodiversity delivers systemic, long-term benefits across ecological, social, and
economic domains—reshaping cities into resilient, equitable, and life-affirming
environments for present and future generations.

5.The Multifaceted Benefits of Green Cities and Urban Biodiversity

The transition toward green cities—urban environments that integrate natural systems into
their design, planning, and governance—offers profound and multidimensional benefits.
Urban biodiversity, as a core component of this paradigm, plays a pivotal role in fostering
sustainable, resilient, and equitable urban futures. The following benefits illustrate the
holistic value of green urbanism and biodiversity integration:

Ecological Benefits

* Ecosystem Services Provision: Urban biodiversity supports critical ecosystem services
such as air purification, carbon sequestration, stormwater regulation, and pollination. Green
spaces and vegetated surfaces mitigate the urban heat island effect and enhance overall
climate resilience.

» Habitat Creation and Species Preservation: Green infrastructure creates microhabitats
within cities that sustain native flora and fauna, preserving genetic, species, and ecosystem
diversity even in densely populated environments.

* Improved Soil and Water Quality: Nature-based solutions such as rain gardens, bioswales,
and green roofs reduce runoff pollution, restore soil permeability, and enhance aquifer
recharge.

Public Health and Well-being
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* Physical and Mental Health Enhancement: Access to green spaces is strongly correlated
with improved physical health (e.g., reduced obesity and cardiovascular risk) and
psychological well-being (e.g., reduced stress, anxiety, and depression).

» Promotion of Active Lifestyles: Green cities encourage walking, cycling, and outdoor
activities through the development of safe, accessible, and aesthetically pleasing public
spaces.

» Resilience to Public Health Crises: Biodiverse urban environments can support food
security through urban agriculture and reduce the risk of zoonotic disease transmission by
maintaining ecological balance.

Socio-Economic Advantages

* Property Value and Economic Growth: Proximity to green spaces and tree-lined streets
enhances real estate values and attracts investment, contributing to local economic
development.

* Green Employment and Innovation: Urban biodiversity initiatives create jobs in
landscaping, environmental education, ecosystem restoration, and green technology sectors,
fostering a low-carbon, circular economy.

* Social Equity and Cohesion: Inclusive green space planning promotes social integration,
provides communal gathering spaces, and can reduce urban segregation when equitably
distributed.

4. Urban Planning and Governance Benefits

* Climate Adaptation and Disaster Risk Reduction: Urban biodiversity buffers cities against
climate-induced hazards such as floods, heatwaves, and droughts by enhancing absorptive
capacity and adaptive flexibility.

» Cost-Effective Infrastructure: Ecosystem-based urban design often proves more cost-
efficient than conventional grey infrastructure in managing stormwater, cooling the urban
microclimate, and maintaining air quality.

* Cultural and Aesthetic Value: Green cities celebrate local identity, heritage, and landscape
character, fostering a sense of place through culturally attuned green designs and indigenous
plantings.

5. Educational and Civic Engagement Benefits

* Environmental Literacy and Stewardship: Urban biodiversity provides living laboratories
for environmental education, inspiring a culture of sustainability and ecological
consciousness.

* Participatory Governance: Community gardens, urban forests, and biodiversity monitoring
programs can empower citizens to participate in local decision-making and ecological
stewardship.

Urban Biodiversity for Resilient Cities

Urban biodiversity not only supports ecosystem functions but also plays a pivotal role in
strengthening human-nature connections, which are increasingly eroded in densely built
environments. Accessible, biodiverse green spaces—such as urban forests, community
gardens, ecological parks, and nature trails—foster emotional, cultural, and psychological
ties between residents and the natural world. For instance, the High Line in New York City,
a former elevated railway transformed into a native plant park, has become a model for re-
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establishing ecological intimacy in compact urban settings while promoting community
identity and well-being.

Biodiversity-rich environments significantly enhance quality of life by providing
opportunities for recreation, social interaction, physical exercise, and mental restoration. In
Tokyo, studies show that access to multi-layered green areas lowers stress and depression,
especially among the elderly. In Melbourne, proximity to biodiverse parks has been linked
to lower rates of cardiovascular disease and improved childhood development indicators,
underscoring the public health dimension of ecological design.

Crucially, urban biodiversity also promotes cost-effective alternatives to engineered
systems. Green infrastructure solutions—such as bioswales, rain gardens, vegetated roofs,
and restored wetlands—deliver essential services like stormwater management, air filtration,
and urban cooling without the high maintenance costs and rigidity of conventional grey
infrastructure. For example, Singapore’s Bishan-Ang Mo Kio Park, once a concrete canal,
was ecologically restored into a meandering river system with native plants, providing flood
resilience, water purification, and recreational space, all at a lower long-term cost than a
traditional upgrade.

In addition to environmental gains, the integration of biodiversity in urban planning
contributes directly to job creation, cultural vitality, and participatory governance. The
expansion of green sectors—including urban farming, ecological landscaping, and
environmental education—creates employment opportunities, particularly for youth,
women, and marginalized groups. For example, the Agroecological Network in Havana has
revitalized local economies through urban agriculture grounded in native species and
community stewardship. Meanwhile, Berlin’s Tempelhofer Feld, a former airport
repurposed as an open biodiverse park, has become a hub for citizen-led ecological
monitoring, intercultural gardening, and public engagement in planning processes.

The transition toward greener, biodiversity-integrated cities offers profound ecological,
health-related, socio-economic, and educational benefits. In Barcelona, the Superblocks
initiative not only reduces vehicle traffic and emissions but simultaneously enhances
pedestrian life, biodiversity, and community participation. In Bogot4d, Colombia,
participatory urban ecology programs have empowered residents—particularly in low-
income neighborhoods—to co-design green corridors and pocket forests, linking urban
regeneration with environmental justice.

By embedding biodiversity into the urban fabric—from structural planning to street-level
interventions—cities can evolve into sustainable, equitable, and resilient habitats that
respond proactively to the multifaceted challenges of climate change, resource scarcity,
public health, and social fragmentation. This reorientation toward nature-integrated design
aligns with global sustainability agendas, including the UN Sustainable Development Goals
(SDGs), particularly SDG 11 Sustainable Cities and Communities, and SDG 15 Life on
Land, offering a holistic blueprint for 21st-century urban transformation.
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