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1.1 INTRODUCTION

Urbanization has become a unbeatable global phenomena in 21* century
leading to numerous changes in the natural and social systems. As a result,
urban ecosystems are expanding in terms of dimensions, numbers and variety
around the world. The influx of people to cities from rural areas has never
been so fast from temporary movement to permanent migration. What
happens to the living species of plants and animals as these urban ecosystems
expand, and how these living species adapt, live and interact in the new
formed urban ecosystems, is the central focus of an ecosystem called as urban
ecology. Over the past two decades, urban ecology has rapidly expanded
from simple studies evaluating species availability to density composition to
diversity dynamics of living species in urban ecosystems. It also quantifies
the complex investigations of the characteristics that allow the species to
survive and thrive in urban environments. Urban ecology which is still
emerging as an interdisciplinary field that tries to bring and support societies’
attempting to become more sustainable with many social sciences and
applied sciences disciplines.

After studying this unit, you should be able to understand:

1. concept and importance of urban ecology
2. role of urban ecology in the life urban human being

3. impact of development activities on the urban ecology
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4. role of various government bodies in the management of urban ecology

5. factors responsible for disturbing the urban ecology

1.2 CONCEPT OF URBAN ECOLOGY

The term ecology is basically from natural sciences which addresses the
issues relating to biological patterns and environmental processes in any
natural setting, whether be forests, agricultural system, rural human
settlement or be urban. There are two ways in which scientific research and
studies have been conducted on the issues of urban ecology. The first one
focuses more on the biological and ecological processes and is led by the
natural sciences group, where more emphasis is laid on the relationships
between plant kingdom and animal kingdom and their relationships to
environmental factors. The second way of defining urban ecology is more
human centric or anthropocentric perspective, which is based on
multidisciplinary approach keeping human being first in improving the
quality of life and living conditions for humans in urban areas, focusing on
urban development issues and habitats and challenges arising in the urban
ecosystems.

Both the terms, ‘ecology' and ‘urban' have several meanings hence ‘urban
ecology' is a diverse and complex concept with multiple dimensions. For
instance, urban ecological research in Europe has evolved and focused on the
biota, especially flora, of urban areas mostly, while in the North America, the
research has included the interaction of human elements and has been more
oriented towards social sciences and ecosystem fluxes and processes. These
two different approaches to urban ecological research indicate that urban
ecology is a broad discipline, which can be defined as ecological research in
the urban setting, and by and large can also be considered as applied sciences.
In other words, urban ecology can be more seen and understood as
application of methods and concepts of the biological science of ecology
applied in urban areas. It is also known that urban ecological systems include
individual organisms, populations, communities, and landscapes, as well as
all urban buildings and infrastructure. Further, another broader and well
acclaimed view of urban ecology is the study of ecosystems that includes
humans living in cities and urbanizing landscapes which also investigates
ecosystem services linked to the patterns of urban development (Alberti
2005). Thus, urban ecology is an interdisciplinary field that supports
societies’ attempts to become more sustainable with deep roots in many
disciplines including geography, sociology, urban planning, landscape
architecture, engineering, economics, anthropology, climatology, public
health, and ecology.

1.2.1 Urban Ecosystems

Urban ecosystems can be understood as an ecosystems located in an urban
settings, it is in no way different from any other ecosystems except for its



location. Urban ecosystems are composed of biological components like
plants, animals, and other forms of life and physical components like soil,
water, air, climate and topography. In all ecosystems these components
interact with one another within a specified area. But in the case of urban
ecosystems, however, the biological complex also includes human
populations, their demographic characteristics, their institutional structures,
and the social and economic tools they employ. While differing from the
natural ecosystems, urban ecosystems are a hybrid of natural and man-made
elements whose interactions are affected not only by the natural environment,
but also culture, personal behaviour, politics, economics and social
organisation. Urban ecosystems can no longer be considered as a separate
entity to the environment as they have direct and indirect impacts on the
immediate and wider environments. Many of the environmental problems
faced today (eg global warming, water and air pollution and inadequate
access to safe drinking water) can be traced back to cities and lifestyle
choices.

According to Encyclopedia Britanica (2020), urban ecosystems also include
physical complex like buildings, transportation networks, modified surfaces
(e.g., parking lots, roofs, and landscaping), and the environmental alterations
resulting from human decision making. The physical components of urban
ecosystems also include energy use and the import, transformation, and
export of materials. Such energy and material transformations involve not
only beneficial products (such as transportation and housing) but also
pollution, wastes, and excess heat. Urban ecosystems are often warmer than
other ecosystems that surround them, have less infiltration of rainwater into
the local soil, and show higher rates and amounts of surface runoff after rain
and storms.

Urban areas cannot be seen in isolation. They require inputs from, and waste
assimilation functions of other ecosystems. Ecological footprint analysis has
shown that many cities require a productive land and sea area several times
the city's size in order to support the population. The urban ecosystem
contains both individual and layered (nested) systems from three spheres: (a)
the natural environment, (b) the built environment and (c¢) the socio-economic
environment. In order to develop policies and programs that advance
sustainable development and the equitable allocation of resources, each
system within the urban ecosystem needs to be recognised as a living entity
that constantly changes with time, location interventions. This differentiates
urban ecosystem from the typical segregated and static management approach
of ecosystems in its natural condition. Each components of urban ecosystems
requirec a dynamic balancing and integration. In addition, the
interdependencies and interactions between each system and between the
urban ecosystem as a whole and other ecosystems need to be understood.
Unhealthy urban ecosystems can lead to local and wider environmental
degradation, social problems, economic decline, human health problems and
further disconnection from nature.
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(https://www.gdrc.org/sustdev/concepts/23-u-eco.html).

It is well known that there are many differences between urban ecosystems
and other ecosystems less dominated by humans. Urban ecosystems are
generally highly disturbed systems, subject to rapid changes in soil and plant
cover, as well as temperature and water availability. Buildings, roads, parking
lots, shopping and residential constructions have covered the open land space
with concrete to form a largely impenetrable covering of the soil that affects
the flow of water and soil permiability for water getting into the land.
Therefore, the plant life in urban ecosystems is also very different from plants
in any natural ecosystem, characterized by many alien species introduction
and nonnative yard plantings and weeds. Even in the city's natural or semi
natural areas, like parks, open grounds, play grounds where the vegetation is
often highly altered, with many non native and invasive species. For example,
in wooded areas, the ground leaf layer may be removed and replaced with
shade-tolerant grass, disrupting the natural processes that create a balance
between soils, microbes, weeds, insects, bushes which create a healthy soil.
Environmental stresses also modify the natural elements of urban ecosystems.
Trees are subject to high levels of air pollutants, road salts and runoff,
physical barriers to root growth, disease, poor soil quality, frequent drought,
and reduced sunlight. Animal and bird populations are inhibited by the loss of
habitat and food sources, toxic substances, and vehicles.

1.3 DEVELOPMENT AND CHANGE IN URBAN
ECOLOGY

According to the United Nations, the anticipated population growth between
2000 and 2030 in urban areas will be approximately 2 billion people
concentrated in urban areas (UN 2004). By the year 2030 more than 60 per
cent (4.9 billion) of the estimated world population (8.1 billion) will live in
urban settlements, compared to 29 per cent in 1950. It has also been
estimated that by 2025, more than a dozen urban agglomerations will have
over 20 million inhabitants, and 23 of the 25 biggest urban agglomerations on
the planet will be in Africa, Asia, and Latin America, rather than in Europe or
North America (Kraas 2003). Although the urbanized areas cover only
between approximately one and six per cent of Earth’s surface, yet they have
extraordinarily large ecological ‘footprints’ and complex, powerful, and often
indirect effects on their ecosystems.

One of the important features of urban areas is that it has huge population
density compared to rural areas and are overall more compact. The average
urban population density is 2534 persons per square mile, where as the
average density of population in the whole world is 45 persons per square km.
Mumbai is the most densely populated city in the world with 75,000 per
square where as New Delhi has only 11,320 persons. Most urban people are
engaged in economic activities that function efficiently in dense populations,
such as commerce, education, manufacturing, and services. In contrast,



resource-based economic activities, such as cultivating food and harvesting
minerals, fossil fuels, timber, or wildlife, occur primarily in rural areas.

Another important feature of urban areas is that, they import energy, food,
and materials from the local countryside, as well as from more distant regions
of their country, in addition to other nations around the world in an
increasingly global commerce. The resource-related connections between
cities and rural areas exist at all spatial scales (local, regional, and global) and
are an integral but often insufficiently appreciated aspect of urban ecology.
Only about 2.5% of the human population lived in towns and cities in 1800,
and 5-10% in 1900. Today, about half of the human population lives in urban
places, and this is predicted to rise to two-thirds by 2025 (or about 5 billion
people). Globally, the urban population is now growing about four times as
quickly as that of rural areas, largely because of the migration of huge
numbers of people from the countryside to built-up areas.

While the urban areas cover only a small proportion of the Earth's land
surface (<1%), but they account for 67-76% of global energy consumption
and 71-76% of fossil fuel-related CO2 emissions, approximately 60% of all
residential water use, and 80% of the wood used for industrial purposes.
More importantly, the impacts of cities are well beyond their physical
boundaries. With the rapid urbanization, cities have been the centers of major
environmental problems. Meanwhile, urban areas are increasingly the
engines of innovation and socioeconomic development to mitigate and adapt
to local, regional and global social and environmental challenges. With more
and more people living in cities, urban areas have become centers of
economic activities which include production of all major goods and services
required for economic growth and economic development of a society.

1.3.1 Economic Resources of the City

Economic activities of different types and dimensions take place in cities, as
one of the primary activity. In fact, the evolution or formation of cities was
primarily due to trade and commerce either on the coastal side of sea routes
or on the foot trading routes like the silk trading routes of the Himalaya. The
markets slowly started the value addition and production of commodities for
consumption and trading purposes. People are primarily attracted to cities
because of jobs and business opportunities, gradually better health and
schooling opportunities. The cities have developed, expanded, survived and
prospered due to economic activities thronging there. History is replete with
examples of collapse of many cities due to poor economy caused either by
war, climate change or resource depletion. The classical example of Easter
Island is a case of depletion of forest resources.

A resource is defined in economics as a service or an asset used to produce
goods and services that meet human needs and wants. Economics itself has
been defined as the study of how society manages its scarce resources.
Classical economics recognizes three categories of resources, also referred to
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as factors of production: (i) land; (ii) labour; and (iii) capital. All three are
resources found in abundance in the city, although not in direct proportions.
Depending on the size and spatial distribution of a city, land resources
include all natural resources (land itself, forests, other vegetation, soils, water,
etc). Land is viewed as both the site of production and the source of resources
needed for the production process (raw materials). Labour or human
resources of all categories and types are plentiful in cities. A highly
knowledgeable city with highly skilled workers would have no problems
dealing with labour resources needed to sustain the economy. All sorts of
human resources are added together to provide in the manufacturing of
products. Capital resources are also plentiful in cities where all the rich reside.

The urban population is also the biggest consumer society in the world, and
they consume the goods that are produced and export some of it. In return,
goods that are not produced by the city have to be imported from other places
and countries. In a city, resources such as water bodies, soils, rocks, beaches,
minerals, fishes, wildlife, trees and medicinal plants are considered natural
resources while industries associated with them (for e.g. mining industry,
fishing industry, forestry and hunting) are considered natural-resource
industries. Natural resources can be grouped into (i) renewable resources and
(i1) non-renewable resources. Renewable resources are living resources (e.g.
trees/forests, fish, wildlife, etc). These living resources, theoretically, are
capable of restocking (renewing) themselves if they are not over-exploited or
over-used, but used in a sustainable manner. The products and services used
as raw materials to produce human-made objects are natural resources and
the products and services produced are energy, food, electricity, clothings, etc.
Table 1 tries to assign the products and services generated out of different
natural resources.

Table 1: Products and services generated out of natural resources

Natural Products or Services

Resource

Air Oxygen, wind energy, tires

Animals Foods (meat, milk, cheese, eggs), bags, pets, transport,

recreation, and clothing (mink cloaks, wool sweaters, silk
shirts, leather belts)

Coal Electricity, fuel for furnace

Minerals Diamond cutters, coins, knives, cars, wire, steel, aluminum
cans, jewelry

Natural gas Electricity, heating

Oil Electricity, fuel for cars and airplanes, plastic

Plants Medicines, roof covers, wood, paper, cotton clothing, fruits,
vegetables




Sunlight Solar power, photosynthesis

Water Hydroelectric energy, drinking, cleaning

Land Soil, houses, agriculture

River Irrigation, transportation, power generation, drainage
Humans Human resources, labourer, workers

(Source: Ngai Weng Chan, 2016)

The another category of natural resources which is also called as renewable
resources include renewable energy sources such as renewable power sources
like solar, geothermal, biomass, landfill gas, tides and wind. These resources
are also classified on the basis of their origin as biotic and abiotic. Biotic
resources are derived from living organisms (e.g. plants, animals, and
humans themselves) while abiotic resources are derived from the non-living
world (e.g. sunlight, land, water, and air). Mineral and power resources are
also abiotic resources some of which are derived from nature. A city’s
sustainability depends on how well it uses and manages both its renewable
and non-renewable resources. Human beings provide human resources that
are needed by the city or growth and development, the labour force, humans
provide are the workers for businesses, factories and civil service are also
considered to be resources.

1.3.2 Integration of Human and Natural Environment

Due to the overwhelming influence of humans on urban ecosystems, a
fruitful approach to a holistic view of urban ecosystems is an integration of
concepts and approaches satisfying the natural and social scientists, as well as
managers. A useful approach to combine these elements is the “human
ecosystem model,” which identifies several social components and processes
where connections to ecological fluxes, processes, and structures exist. The
model consists of a human social subsystem and natural environment
subsystem, both part of a single urban ecology. According to Pickett et al.,
(1997) the human subsystem includes social institutions, social cycles (e.g.,
physiological, individual, and environmental), and social order, while the
natural environment subsystem comprises both human resources (cultural and
socioeconomic resources) and ecosystem resources (ecosystem patterns and
processes).

We all are aware that ecological principles are referred in terms of a time
frame; so the urban ecology is also addressed in terms of space and time.
Besides the spatial dimension, the four main processes of change due to
human and natural environment integration are visible in terms of changes in
urban biodiversity, climate, human demography and urban economy. The
most important single factor which has impact on all types changes in urban
environment is urban land use pattern, because only land use determines the
settlement plan, commercial and infrastructural plan, green and open areas
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and ultimately the climate. Until the 1960s cities were perceived as
‘biological deserts’, whereas they are currently considered as ‘hotspots’ of
botanic and animal diversity. Species respond quite differently to urbanisation,
with a decline in native species and increase in introduced species as a
general trend (Kowarik, 1990). The concept of avenue plantation in urban
areas which focuses more on aesthetic and scenic beauty comprising of size
and shape of canopy, seasonal availability of greenery, seasonal distribution
of flowering season and so on. However, regional studies have demonstrated
that both native and non-native species richness is higher in urban areas than
adjacent areas and that non-native species may also contribute to the
dissimilarity of urban floras (Kiihn & Klotz, 2006).

The second most important impact of human integration to natural
environment is its interference with the environment as a result of its
modernization, commercialization and development policies. Urban centers
of all size and type are well known to contribute almost 75 per cent of
greenhouse gas emissions, and thus are regarded as most important factor for
global warming. The Working Group II of the Intergovernmental Panel of
Climate Change has concluded in its 4th Assessment Report (IPCC 2007)
that cities are most vulnerable to climate change. All this has resulted that
now many components and processes of the earth system are affected,
especially the atmosphere (rising temperatures and extreme weather events),
the hydrosphere (rising water levels) and the biosphere (drastic changes to
biodiversity).

The compulsion of urban life to spend most of their time indoors due to
hectic and fast life style, overcrowded external environment compounded by
air and noise pollution leaves the city dwellers to engage in environments
with artificially heated or cooled ambient air, treated drinking water from
pipes, soil in flower pots with ornamental plants, and small pets. This ‘home
nature’ — a new type of nature — goes some way to replacing the outdoor type
that city dwellers are disconnected from. However, human well-being, work
efficiency and health also depend on intact natural elements close to daily life
in cities. As mentioned above, the year 2020 is considered to have witnessed
a historical shift in human existence, where now the majority of people live
in cities rather than rural areas. Increasing land use and degradation by
construction and settlement unquestionably create additional problems.

Urban ecosystems currently cover about 4% of the world's surface. But with
the rapid growth of cities worldwide, urban ecosystems are perhaps the only
major ecosystem type that is expanding. The building of roads, housing,
power lines, and industrial and commercial sites generates new urban
landscapes as it fragments former forests, grasslands, or farmlands in the
relentless march of development. The largest urban ecosystems are currently
concentrated in Europe, India, Japan, eastern China, South America and the
United States, primarily on coasts with harbors, along rivers, and at
intersections of transportation routes. Large urban areas have been features of



the industrialized countries of Europe and North America since the 19th
century. Intensive and rapid urban growth is the greatest pressure on urban
ecosystems. The prospects for global urban growth are startling. Urban areas
will add some 2 billion new residents worldwide by 2030, growing from the
current urban population of 2.9 billion to 4.9 billion. In fact, in today's world,
nearly all population growth is urban growth. Rural populations will remain
steady over the next 30 years, while growth is channeled into cities and
suburbs (https://www.pbs.org/earthonedge/ecosystems/urban1.html).

1.3.3 [Ecology and Life Supporting Resources

The sustenance of human lives is totally dependent on resources; the degree
of resource consumption varies from place to place and culture to culture.
While some can survive with the barest minimum of resources, the others
may require huge quantity due to divergent lifestyles and developmental level
and progress. A resource is considered a source or supply from which benefits
are produced in different forms and ways using technology and knowledge
acquired over long period of time. The resources human society use include
materials, such as water, energy and minerals, the knowledge and services,
add to the quality and quantity of the benefits produced and transformed.
Some resources which are consumed like water, food and minerals, can be
broadly divided into different categories such as biotic resources (forests) or
abiotic resources (nutrients), renewable resources (water) or non-renewable
resources (fossil fuels), tangible resources (land) or intangible resources
(talent), or natural resources (national park) or human-made (water theme
park) resources.

These resources serve various purposes and needs of the society apart from
basic sustenance, the other benefits of resource utilization, include better
health, increased wealth, material and social functioning of the governmental
machinery for the well-being of society. From a human perspective, a natural
resource is a resource obtained from the environment that can be used to
satisfy human needs and wants. From a broader biological or ecological
perspective, a natural resource satisfies the needs of a living organism. If we
consider a city as an “organism”, then cities too have needs for resources that
are needed to sustain it. Tangible resources include equipment (something
that has actual physical existence) but intangible resources are complex and
include things like corporate images, brands and patents, and other
intellectual property that are abstract in their existence. Generally the
economic value of a resource is controlled by supply and demand. Some view
this as a narrow perspective on resources because there are many intangibles
that cannot be measured in money. Natural resources such as forests and
mountains have aesthetic value (Ngai, 2016).

Check your progress Exercise 1
Note: a) Use the space given below for your answer

b) Compare your answers with those given at the end of the unit
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1. What are the various natural resources available in urban areas?

2. What do you understand by urban ecosystem?

1.4 CHALLENGES FOR URBAN ECOLOGY

As the world moves more towards urbanized life and settlements, as a result,
now human settlements constitute one of the few ecosystems on earth that are
significantly increasing in their extent. Now, the aware society has turned its
attention to the understanding and functioning of cities and their impacts on
global natural resources, and human well-being. Yet, urban ecosystems are
fundamentally different from their natural counterparts in the dominant
influence of human actions, both intentional and unintentional, on ecosystem
function. While urban ecology is poised to make new breakthroughs in the
functioning of complex, human-dominated ecosystems, the potential to
translate scientific advances to practical applications has never been greater.
Cities worldwide are struggling with a myriad of environmental and social
problems as growing cities face air, water, and soil pollution, resource
depletion, and aging infrastructure (Pataki, 2015).

Now urban ecologists face a new set of challenges as the field transitions into
the next phase of understanding cities and human settlements from an
ecological perspective. Since, the urban ecosystems contain a broad range of
distinct microenvironments and biological assemblages, from remnant natural
ecosystems to almost completely human built and constructed environments.
While ecology has a century long history of theorizing the processes that lead
to the assembly and function of non human-dominated ecosystems, the extent
to which such theories can be applied to designed and constructed ecosystems
is still actively debated (Kaye et al., 2006; Moffett and Kohler, 2008). The
term “built” environment can refer to many different ecosystem components,
some of which are analogs for natural ecosystems but with largely exotic
flora and fauna and highly modified or imported soil materials (i.e., lawns
and planted gardens). The built environment can also be dominated by abiotic
components, i.e., concrete, asphalt, and other building materials. There is a



particular need to consider the linkages among the built and biotic
components of cities.

1.4.1 Urban Planning

The urban ecosystems are very vulnerable and have range of multiple
pressures of structures and functions ranging from economic production,
infrastructural expansion, solid waste management to pollution of all kinds.
The development of urban ecosystem has occurred in an orderly fashion, with
certain areas being designated for particular kinds of structures and activities,
and the role of urban planning is very important in designing and organizing
the structure and function of cities. As such, urban planning contributes to the
information needed by legislators and other decision makers as they develop
sensible and efficient infrastructures. The role of urban planning is like the
foundation of any new structure, and their implications are far reaching in
determining the future course of further actions and developments.
Landscape ecologists are prominent among these disciplines because of the
inherent inter-disciplinarity their field of knowledge; their attention to spatial
configuration, dynamics and associated ecological processes across scales;
and their commitment to the application of scientific knowledge to landscape
planning and management policies and actions. It is well known that urban
planning plays pivotal role in determining the following:

e buildings, including homes, commercial properties, institutions (such as
hospitals and schools), and industrial facilities

e infrastructure for transportation, utilities, and waste management, such as
roads, railways, public-transit routes, electrical transmission and pipeline
corridors, sewers and sewage-treatment facilities, and solid-waste
disposal areas

e greenspaces, including playing fields and horticultural and natural-area
parks

Well-planned urban areas have relatively pleasant neighbor hoods where
people live and work. In contrast, poorly planned cities are chaotic, dirty, and
unpleasant. In general, urban planning is most effective in wealthy developed
countries of USA, Canada, Europe and Middle East but much less so in
poorer developing countries where the population is growing and
urbanization is proceeding most rapidly. The dominant planning paradigm of
the past 60 years has involved the segregation of major land-uses and
economic activities into different areas. This kind of strategy has greatly
influenced the design of modern cities, including all those in US, Canada and
Europe. It has resulted in many urban people living in discrete inner-city
neighbor hoods or more distant suburbs, while shopping in large malls,
working in factory or office complexes and industrial parks, and commuting
long distances among these land-use types. The challenges to plan and
manage this new urban world clearly will benefit from the perspectives,
methods and knowledge of landscape ecologists. However, this type of
planning has contributed to some important urban problems, including the
following:
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e the rapid growth of huge, multi-city, urbanized regions (sometimes
known as conurbations)

e the inefficient segregation of residences from places of work and
commerce

e long commuting times for workers
e congested transportation systems
e adecay of neighborhood life

e environmental problems such as air and water pollution, wasteful use of
energy and materials, paving of valuable farmland (many urban areas are
located on excellent agricultural land), and losses of natural habitat

e landscape ecology provides the concepts and tools to understand, model
and manage the frequency, magnitude and extent of urban ecosystem
dynamics, yet has not been widely integrated with urban planning and
design.

1.4.2 Urban Transportation

Urban ecology and transportation system are regarded as hall mark of
sustainable cities, as both are mutually dependent on each other for survival
of each other. Traffic is a central cause of ecological and social strain in
cities, as well as of “urban unsustainability”. This has resulted in the
emergence of the idea of “sustainable transportation”, or ‘“sustainable
mobility”.All urban areas have complex systems for moving people and
goods. The physical infrastructure for transportation includes roads, parking
lots, railroads, subways, airports, and water routes, plus the many kinds of
vehicles that operate on these corridors. Transportation infrastructure is vital
to the economic growth and well being of cities, particularly in developing
parts of the world, where transport investments are majorly done by public
sector. Adequate transportation infrastructure is particularly important in the
metropolitan and megacities. The road capacities of megacities, however
have failed to keep pace with explosive increase in traffic and worsening
congestion threatens economic productivity and the overall quality of urban
living. Because cities are often regarded as catalysts to modernization and
economic expansion in the developing world, the economic standing of even
small towns and rural settlements are hurt to some degree by congestion in
big cities.

Transportation and cities are co-dependent, and influencing each other in
often complex and dynamic ways. Transportation is a necessary, though
hardly sufficient prerequisite to new development. However, the relationship
works in both directions. Land use patterns and built environments shape the
demand for travel, and thoughtful planning can indeed reduce the need for
motorized trips. Although owning a car or truck is widely viewed as a
desirable aspect of our lifestyle, the reliance on personal motor vehicles
seriously affects environmental quality in cities and towns. Compared with
other means of urban transportation, personal motor vehicles emit more air



pollution, require more physical infrastructure (such as roads and parking
space), use more material and energy resources, and are more costly to own
and operate.

1.4.3 Urban Pollution

Urban areas in developing countries are well known for pollution from
factories, industries, transportation, and so on, they are also exacerbated in
cities due to the local concentration of humans and human activities. But,
most urban pollution today comes from vehicles — engine exhaust and
mechanical wear. It also comes from domestic and industrial sources such as
heating systems and industrial processes. Urban pollution includes elevated
concentrations of chemicals and particulates, increased noise and heat, and
impaired aesthetics. Urban environments commonly have higher
concentrations of various chemicals than typically occur in rural places. As
well, a wider range of chemicals is present, including many synthetic ones.
Often, chemical pollution of the urban environment is intense enough to
damage the health of people, animals, and vegetation.

Urban areas which generate 70 percent of carbon emission leading to
pollution (caused by displacement of oxygen in the air) and associated impact
on breathing, increase in the air pollutants, preventing earth from night time
cooling (greenhouse effects). Urban pollution has a multiplier effect on
quality of life, productivity and human health with overwhelming share of
seven million lives lost globally per annum. In the rapidly urbanizing world
(4.5 billion currently to 6.25 billion in 2050), the carbon emission,
accompanied by pollution from transport, construction, energy and waste
management sectors is likely to increase further unless drastic actions are
taken by multiple stakeholders in a well-designed manner.

Effects of pollution on human health are determined by both the detailed
nature of the pollutants and individual exposure to these pollutants.
Individual exposure is significantly influenced by day to day activities within
the city and may be very different from exposure indicated by measurements
made at a monitoring site. For example walking along a busy bus route, or
sitting in a traffic jam, one is likely to experience much higher levels of
pollution than a monitoring station in a city centre garden, or at rooftop level.
The length of time spent in such conditions is also important, so the potential
implications for bus and taxi drivers or traffic wardens is likely to be much
higher than for office workers. Asthma and other respiratory and
cardiovascular diseases are generally increasing, with studies showing that air
pollution contributes to, or aggravates existing conditions. Thus an
understanding of the type of pollution emitted and how it is distributed within
a city is vital.

Thermal Pollution

Thermal pollution occurs when an increase in environmental temperature is
sufficient to result in ecological damage. This may be due to the direct
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discharge of heat into the environment, often from a point source into an
aquatic ecosystem. As the water becomes warmer, the respiration of
poikilothermic (cold-blooded) organisms increases, about doubling in rate for
every 10°C increase in temperature. At the same time, the amount of
dissolved oxygen in the water decreases (because the solubility of gases is
less in warm water). The increased metabolism and decreased oxygen cause
physiological stress to aquatic organisms. Associated ecological problems
include changes in the communities of fish, invertebrates, aquatic plants, and
algae. Thermal pollution can reduce the potential for recreational, industrial,
and drinking-water uses of a water body.

Noise Pollution

Urban areas are typically much noisier than rural ones. Most of the noise
comes from the operation of various kinds of machines that are abundant in
urban places, such as air conditioners, lawnmowers, automobiles, heavy
trucks, and air compressors. Loud music may also be important. Noise
pollution begins when the level of ambient sound becomes distracting to the
normal activities of people, for example, by making it difficult to understand
a conversation or to have a restful sleep. Noise intensity (also called sound
pressure or loudness) is measured in units of decibels (dB). An increase of 10
dB is approximately equivalent to a doubling of the loudness. When the
distance from a point source is doubled, the noise level decreases by about 6
dB. However, when the distance from a linear source of noise (such as a busy
highway) is doubled, the sound level decreases by only about 3 dB.

At a high intensity, noise pollution can cause a progressive and enduring
hearing impairment, which begins with a decreased ability to perceive higher-
pitched sound. Under prolonged exposure, the hearing loss may progress
through much of the auditory range. Hearing loss is caused by both the
duration and intensity of exposure. For example, an occupational exposure to
115 dB may be permitted for no longer than 15 minutes, while exposure to
100 dB may be allowed for two hours and 90 dB for up to eight hours. Noise
becomes painful at about 140 dB, although prolonged exposure to levels
above 80-90 dB can result in long-term hearing loss.

1.44 Solid Waste Management

Municipal solid waste in urban settings is generated by households, hotels
and restaurants, businesses, and institutions such as schools and hospitals.
The components of urban solid wastes are extremely diverse, but they do not
include sewage sludge or waste generated by heavy industry. Until recently,
all urban solid waste was disposed in “open dumps,” a practice that can be
seen still in new urban centers and villages and in poorer parts of the world.
Usually, an open dump is located in a relatively out-of-the-way natural basin,
such as river bank and low land areas, which is gradually in-filled with waste.
Many environmental damages are associated with open dumps, including the
pollution of groundwater and surface water by toxic materials, foul smells,



smoke from open burns used to decrease the volume of garbage and
populations of pest animals.

Dumping is the long-term disposal of disused material. The disposal of solid
wastes by dumping usually occurs into a landfill. Liquid wastes are most
commonly discarded into a nearby lake or river, with or without treatment to
reduce the amounts of organic matter, toxins such as metals and
hydrocarbons, and pathogens. Gaseous wastes are usually dumped into the
atmosphere, although the amounts of damaging gases and particulates are
reduced by pollution-control technologies. Incineration is the combustion of
solid wastes to reduce the amount of organic material. Small-scale
incineration may involve open burning. However, incineration in urban areas
and industrial plants is conducted in specially engineered facilities designed
to burn efficiently, while controlling the emissions of pollutants to the
atmosphere. The residual material, consisting of ash, metals, glass, and other
non-combustibles, is usually disposed of in a secure landfill. Overall,
incinerators reduce the volume of waste by 70-90%, depending on the initial
organic content. If the heat produced is used to generate electricity or
industrial steam, the incinerator is known as a waste-to-energy facility.

In the late 80s municipalities began to design sanitary landfills, where
municipal solid wastes were dumped, compacted by heavy machines (such as
bulldozers), and covered with about 10 cm of clean soil. This reduced the
foul smell and populations of rodents, gulls, insects, and other pests.
Landfills became common in developed countries much earlier around the
1950s. Another way of disposing of urban solid waste is to incinerate the
wastes. During the nineteenth century, some cities burned much of their
organic garbage. However, these caused intense local pollution and were
replaced by the land-filling of municipal solid wastes. Beginning in the 1950s,
some cities built more-efficient burning facilities called incinerators, but
these were also dirty and most were shut down by the late 1970s. However,
beginning in the 1980s, much cleaner incinerators were built, known as
waste-to-energy or resource recovery facilities. These incinerators burnt only
the organic wastes efficiently and have technology installed to reduce the
emissions of particulates and other air pollutants. However, the ash produced
could not be tackled and hence, it was replaced by a secure landfill.

Check Your Progress Exercise 2

Note: a) Use the space given below for your answer
b) Compare your answers with those given at the end of the unit

1.  What are the different challenges of urban ecology?
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2. What are different types of urban pollution?

1.5 LET US SUM UP

Urban ecosystems sustain humans, associated non-native organisms, and
some native species and remnants of natural habitats. However, urban
ecosystems are ecological “islands” that draw upon the surrounding region to
continuously supply immense quantities of natural resources and to
assimilate wastes. A great challenge for urban ecologists is to develop a better
understanding of the structure and function of the urban—industrial techno-
ecosystem, including the exchanges of materials and energy and the factors
that affect biodiversity. This knowledge can help to identify ecologically
pathological relationships, which can then be mitigated to reduce the urban—
industrial footprint. If this is done, then modern cities can become more
ecologically sustainable than is now the case.
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1.7 CHECK YOUR PROGRESS -- POSSIBLE
ANSWERS

Check Your Progress 1

1.  What are the various natural resources available in urban areas?

Answer: In urban areas, resources such as water bodies, soils, rocks,
beaches, minerals, fishes, wildlife, trees and medicinal plants are
considered to be available natural resources while industries associated
with them (for e.g. mining industry, fishing industry, forestry and hunting)
are considered natural-resource industries. Natural resources can be
grouped into (i) renewable resources and (ii) non-renewable resources.
Renewable resources are living resources (e.g. trees/forests, fish, wildlife,
etc). These living resources, theoretically, are capable of restocking
(renewing) themselves if they are not over-exploited or over-used, but
used in a sustainable manner.

2. What do you understand by urban ecosystem?

Answer: Urban ecosystems can be understood as an ecosystems located
in an urban settings, it is in no way different from any other ecosystems
except for its location. Urban ecosystems are composed of biological
components like plants, animals, and other forms of life and physical
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components like soil, water, air, climate and topography. In all
ecosystems these components interact with one another within a
specified area. But in the case of urban ecosystems, however, the
biological complex also includes human populations, their demographic
characteristics, their institutional structures, and the social and economic
tools they employ.

Check Your Progress 2

1.

What are the different challenges of urban ecology?

Answer: Urban areas worldwide are struggling with a myriad of
environmental and social problems as growing cities face air, water, and
soil pollution, resource depletion, and aging infrastructure. Now urban
ecologists face a new set of challenges as the the urban ecosystems
contain a broad range of distinct microenvironments and biological
assemblages, from remnant natural ecosystems to almost completely
human built and constructed environments.

What are different types of urban pollution?

Answer: Urban areas in developing countries are well known for
pollution from factories, industries, transportation, and so on, they are
also exacerbated in cities due to the local concentration of humans and
human activities. But, most urban pollution today comes from vehicles —
engine exhaust and mechanical wear. It also comes from domestic and
industrial sources such as heating systems and industrial processes.
Urban pollution includes elevated concentrations of chemicals and
particulates, increased noise and heat, and impaired aesthetics. Urban
environments commonly have higher concentrations of various
chemicals than typically occur in rural places.



