
An Introduction to Urban Ecology 
Urban ecology is a field of study that focuses on the interactions between living organisms and 
their environment in urban areas. It is a relatively new field, but it has gained popularity recently 
as urbanization has increased worldwide. Urban ecology is concerned with understanding how 
the built environment affects biodiversity and ecosystems, as well as how human behavior and 
development impact the natural world. 

Cities are dynamic systems that constantly change and evolve. They are also home to various 
plants and animals, many of which have adapted to urban environments. Urban ecology studies 
how these organisms are affected by the unique features of urban areas, such as air and noise 
pollution, human disturbance, and the altered hydrology of urban landscapes. It also studies how 
these organisms, in turn, affect the health and well-being of urban residents. Not only is the 
world experiencing an unprecedented urban transition, but contemporary urbanization also 
differs markedly from historical patterns of urban growth, thus imprinting a unique signature on 
contemporary cities. Indeed, such cities are largely young urban landscapes that have expanded 
rapidly over the course of the major urban transition that started in 1950 and that has accelerated 
steeply over the past 10–20 years. 

Impact of Urbanization on Ecology 

Green spaces are an essential component of urban ecology. They provide important habitats for 
wildlife, as well as a variety of ecosystem services for humans, such as air and water filtration, 
carbon sequestration, and climate regulation. Green spaces can also provide recreational 
opportunities for urban residents, which can have a positive impact on mental health and well-
being. 

Another important aspect of urban ecology is the study of how human behavior and development 
impact the natural world. For example, urbanization can lead to the creation of heat islands, 
which can have a significant impact on the environment and public health. Urban planners and 
designers can use this knowledge to develop more sustainable and resilient urban environments 
that can support both human and ecological needs. 

Overall, urban ecology is a vital field of study that helps us understand the complex interactions 
between living organisms and their environment in urban areas. It offers important insights into 
the challenges facing our cities and provides solutions for creating more sustainable and livable 
urban environments. As our cities continue to grow and change, urban ecology will play an 
increasingly important role in shaping the future of our urban landscapes. 

Urbanization can also lead to changes in the urban climate. The urban heat island effect, for 
example, occurs when urban areas are warmer than surrounding rural areas due to the absorption 
and retention of heat by buildings and other structures 

This can have negative impacts on human health and increase energy consumption for air 
conditioning. Several attempts have been made during the past decade to assess the recent 



developments in urban ecology from different angles (e.g., Alberti, 2008, Grimm et al., 2008, 
Pickett et al., 2011, Pickett et al., 2001, Ramalho and Hobbs, 2012, Wu et al., 2011a). 

Pickett et al. (2011) provided one of the most comprehensive and updated reviews of 
urbanization effects on the climate, hydrology, streams, biota, soils, and human society. Ongoing 
urban ecological studies suggest an emerging sustainability-centered paradigm. This urban 
sustainability paradigm integrates the previous perspectives and identifies sustainability as the 
ultimate goal of studying cities – a goal that cannot be achieved by any traditional discipline or 
approach alone. This new paradigm has only started to take form, and its theoretical foundation 
and working principles are still being developed. 

Key concepts of Urban Ecology 

Urban ecology is a multidisciplinary field that draws on the principles of ecology, geography, 
sociology, and urban planning. Some of the key concepts of urban ecology include: Ecological 
systems: Urban ecology recognizes the interconnectedness of living organisms and their 
environment in urban settings. It considers the ways in which urban ecosystems are influenced 
by human activities, as well as the ways in which they contribute to human well-being. 

Ecosystem services: Ecosystem services are the benefits that people derive from natural 
ecosystems. In urban areas, ecosystem services can include things like air and water purification, 
pollination, and climate regulation. 

Social-ecological systems: Social-ecological systems are the interconnected systems of people 
and nature. Urban ecology recognizes that human societies are dependent on the natural 
environment for resources and services, and that these systems can have both positive and 
negative impacts on human well-being. 

Sustainable urban development: Sustainable urban development aims to create cities that are 
environmentally, socially, and economically sustainable. This involves balancing the needs of 
urban development with the protection of natural resources and the promotion of social equity. 

With the ever-increasing demands for resources necessitated by urbanization, recent campaigns 
to move toward sustainable energy and resource consumption, such as LEED certification of 
buildings, Energy Star certified appliances, and zero emission vehicles, have gained momentum. 
Sustainability reflects techniques and consumption ensuring reasonably low resource use as a 
component of urban ecology. Techniques such as carbon recapture may also be used to sequester 
carbon compounds produced in urban centers rather continually emitting more of the greenhouse 
gas. The use of other types of renewable energy like bioenergy, solar energy, geothermal energy, 
and wind energy would also help to reduce greenhouse gas emissions. 

Methods of Urban Ecology 

Since urban ecology is a subfield of ecology, many of the techniques are similar to that of 
ecology. Ecological study techniques have been developed over centuries, but many of the 
techniques use for urban ecology are more recently developed. Methods used for studying urban 
ecology involve: 



 Chemical and Biochemical Techniques  
 Temperature Data & Heat Mapping  
 Remote Sensing  
 LTERs & Long-term data sets 

Challenges of Urban Ecology 

One of the major challenges facing urban ecology is the loss of biodiversity in urban areas. As 
cities grow and expand, natural habitats are destroyed or altered, which can result in the loss of 
species. Pollution is another major challenge of urban ecology. Urban areas are often sources of 
air, water, and soil pollution, which can have negative impacts on human health and the 
environment. One of the major sources of pollution in urban areas is transportation. Climate 
change is a significant challenge for urban ecology. Cities are responsible for a significant 
portion of global greenhouse gas emissions, which contribute to climate change. In addition, 
cities are vulnerable to the impacts of climate change, such as rising sea levels, heat waves, and 
extreme weather events. Poverty and inequality are significant challenges for urban ecology. 
Marginalized communities often have limited access to resources and opportunities, which can 
limit their ability to participate in decisions about urban development. This can result in the 
development of urban areas that do not meet the needs of all members of society. 

Conclusion 

Urban ecology is a complex and rapidly evolving field that seeks to understand the relationships 
between living organisms and their environment in urban settings. It started as part of human 
ecology or sociology in the 1920s, and bio-ecologists began to develop their version of urban 
ecology after the late 1940s. It is during the past decade or so that the different perspectives in 
urban ecology have begun to coalesce and integrate. The challenges facing urban ecology are 
significant, including the loss of natural habitats, pollution, climate change, and poverty and 
inequality. 

Addressing these challenges will require a range of strategies, including sustainable urban 
development, public education, and community engagement. Incorporating urban ecology 
science into ecology’s body of principles and theory now should catapult the field of ecology to 
the next level, and noticeably increase its usefulness for society. By working together, we can 
create urban environments that are healthy, sustainable, and equitable for all members of society. 
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