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1 ABSTRACT

Human activities as a result of urbanisation amtigtrial revolution have substantially added toaheunt

of heat-trapping greenhouse gases in the atmospfiBee burning of fossil fuels and biomass has also
resulted in emissions of aerosols that absorb amtl leeat, and reflect light. Today, a major devetent
challenges facing the nations of the world is hawctpe with the urbanisation that is currently be t
increase and minimise its adverse effects espganlthe ecosystem. Hence, this paper examinesffibets

of urbanisation and incidence of urban heat islamdhe ecosystem and the implication for climatancfe
and global warming. An overview of urbanisationpbam heat island effect, climate change and global
warming were examined. Some basic concepts andi¢leof ecology such as anthropocentrism and
biocentrism were employed. It went further by isiolg the negative effects of urbanisation and urbeat
island on the ecosystem and the implication famate change and global warming. Finally, Practeabl
solutions to the identified effects were suggested.

2 INTRODUCTION

Environmental effects due to urbanisation have h##served as far back as early 18th century. Wmil
middle of the 20th century, urbanisation levelsevieo low and the number of large cities was toalkfar
there to be any significant effects other than ll@iaatic and hydrologic impacts. In the 1950ssléhan
30% of the world's population lived in urban arelsis projected that by 2030, 60% of the world's
population will live in cities. Today, urban aressover the world are facing an increasing conegitn of
almost all economic, financial and cultural actestof humanity (Abbate, G et al, 1990). The groimtlthe
urban population and the supporting built infrastuoe has impact on both urban environments arwais
areas which surround urban areas.

Urbanization as a complex process of social chamgkeas a recent phenomenon in the history of man ha
over time had devastating consequences on humes dind environment in general. Urbanisation inv®lve
the concentration of population, lost of naturaag and expansion of living space above and bgiownd.

All of these factors alter the balance radiatiomathand water, and also generate a climate typfcatban
area (Yamamoto, 2006). Increased population gramih human activities that result in the generatibn
anthropogenic heat have led to the developmenthafruheat in cities. Recent studies have shownthieat

Is increase in global temperature. This is mostficed in the urban areas in form of excessive.Hag
Urban heat island effect is a phenomenon wherdiBscre warmer than the surrounding suburbs.Herot
words, there is a temperature difference in thescand the area surrounding them.

Today, a major challenge facing the nations ofwbed is how to cope with the rate, processes aittms

of urban changes that are currently on the incrandeperhaps their effects on the ecosystem. Tdrexehis
paper examines the effects of urbanisation andlémze of urban heat island on the ecosystem and the
implication for global climate change and globalrming.

2.1 Anthropocentrism As The Bane of Environmental Degraation

Main thrust of the theory of anthropocentrism styat the world exists for humanity. Believers st
philosophy say that humans can rightfully try tonék as much as possible from the environment.
Anthropocentrism as noted by Christopher Manestees identified as the root cause of the ecological
crisis, human overpopulation, and extinctions ofnynaon-human species. Anthropocentrism, or human-
centeredness, is believed to be the central pratiermoncept in environmental philosophy, wheris itsed

to draw attention to a systematic bias in tradaldVestern attitudes to the non-human world (N4€38).

2.2 The Concept of Urbanisation

Urban has been defined by various researchers @rb#isis of its size, legal status or socio-cultural
characteristics. Some of the definitions include:
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e A community with a population of 200 or more in Daark, 1000 in Canada and USSR, 2,000 in
France, 2,500 in the USA, 3,500 in Britain, 5,080rdia, 20,000 in Nigeria, 10,000 in Spain and
Switzerland, 30,000 in Japan and 40,000 in Soutte&o

« Arelatively large dense and permanent settlemeso@ally heterogeneous individual (Wirth 1933)

« A community of substantial size and population dgnthat shelter a variety of non-agricultural
specialties, including literate elite. (Sjoberg &d, 1955)

+ An administrative, religious, political and econantientre of all the territory of the tribe whose
name is customarily took. (Pirenne. H 1945)

Therefore, Urbanisation is the expansion of a oitynetropolitan area. This could take the form foé t
proportion of total population or area in urbandlities or areas (cities and towns), or the in@eafsthis
proportion over time. Thus, it can represent allef@rban relative to total population or areatl rate at
which the urban proportion is increasing. Both barexpressed in percentage terms, the rate of elawg
percentage per year, decade or period between smEnsli can also be defined as a process by which a
country's population changes from primarily ru@ltban. It is caused by the migration of peoptenfithe
countryside to the city in search of better jobd Bwing conditions as well as high birth rates anigration.

2.2.1 Urbanisation Trend With Reference To Nigeria

Since the end of World War Il urbanization in deyghg countries has accelerated greatly, with an
increasing proportion of the urban population inckeacountry concentrating in the large urban
agglomerations. Presently, it is almost a truisat the planet’s future is an urban one and thalairgest
and fastest growing cities are primarily in devahgpcountries Ajala (2004).

Urbanization is not a new phenomenon on the comittin€é Africa as shown by centres like Lagos, Ibadan
Addis Ababa, Cairo, Kano and Timbuktu. What is matghy about contemporary urbanization in Africa is
its fast pace. In Africa, it is expected that okelf the population will be urban by 2020 (UN, 2p04

Nigeria is not an exception to this fast rate dfamisation in the 21st century. In fact, Nigeliges have
been classified as parts of the fastest growingscih the world. According to the world populatipalicies
2003 by United Nations 47 percent of the populaliees in urban centers with annual urban growte

4.4 percent (UN 2004). Available data reveal thageNa's urban population has been growing at an
alarming rate. Nigerian towns and cities are exiplg@d- growing in leaps and bounds. A little morarttb0
years ago, fewer than 7% of Nigeria lived in urlaaeas (that is, settlements with population of @0,0r
more). This proportion rose to 10% in 1952 and #0iR 1963. It is now estimated at about 47% a<882
Presently, Nigeria now has 7 cities with popula@adri million; 18 cities at more than 500,000; 36nare
than 200,000; and 78 at more than 100,000 and %¢@&@s with more than 20,000people.

2.2.2 Effects Of Urbanization On Urban Ecosystem

Urban ecosystems are characterized by complexaitttens among physical, social, economic, institai,

and environmental variables. These interactionseigea complex human-dominated landscapes, which
significantly influence the functioning of local duglobal earth ecosystems and the services theyderdo
humans and other life on earth. Urban developmatafization) fragments, isolates, and degradagadat
habitats; simplifies and homogenizes species coitipas disrupts hydrological systems; and modifies
energy flow and nutrient cycling. Urban areas algpropriate a large share of earth’s carrying dapfrom
other regions in terms of resource input and wsisties. Urbanization affects the spatial heteroggradithe
urban ecosystem, bio-diversity and cause extinafsome useful species. Changes in ecologicalitons

that result from human actions in urban areas altity affect human health and well-being.

Cities have become sites for greenhouse gas emsssiecause of the high energy demands by urban
residents and activities. These emissions exteaditidirect) influence of cities on climate to mueinger
scales. Locally altered urban climates cause lacgée climate change of the entire earth surfabe.éeffect

of urbanisation on environment include the follogvin

Lost of Farm Land and Biodiversity

Unchecked urbanization has taken its toll on lamdl forest resources especially in developing coest
the expense of alternative uses of these resourc@gasing urban population has necessitated dsitrg
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demand for urban land uses such as building fororaomdation, institutional offices, and social
infrastructures including schools and hospitalsval as roads for accessibility. The demand on laugghns
absorption of adjacent agricultural lands for url@velopment by implication more agricultural larade
lost to urban development. In addition, large esgaof forest vegetation is lost to constructiorivés.
Furthermore, the rate of urban physical expansiovarious part of the country necessitates a haghahd
for timber products for construction leading toatektation and lost of biodiversity.

Air Pollution

Air pollution is another impact of urbanization, i comes from both indoor and out door sourceg Th
primary activities responsible for out door pokutiare industrial activities and vehicular emissiovhile
for indoor pollution are cooking and heating. Thereasing number of vehicles on our urban roadssagn

of affluence has caused a rising demand for gasdlased transport systems with the attendant isiogea
emission of carbon dioxide and suspended partiéles, the emissions of various gasses from inghlstr
plant, such as sulfur dioxide, nitrous oxides amotigers are contributed to air pollution. At thaukehold
level, biomass consumption is on the increase st of the increase in fuel prices especiallokene.
Many urban households have resulted to the usaabffood for cooking and heating as means of coping
strategy in the face of economic hardship. The tiegjaeffects arising from air pollution is health
deterioration inform of respiration problems, rettion among children, and lower productivity among
adults.

Water Pollution

Many cities are face with acute shortage of poetatmter for their ever increasing population. Assult of
shortage of portable water, larger proportion dfaur population depends on untreated water. Watetagje
has in urban center has significant economic ardak@mpacts. Water pollution from industrial and
domestic sources is a threat to human health. Angtbllutant for water contamination in urban aiea
human waste. High urbanization rate have place@xfsting inadequate sanitation in the cities ursfiegss.
Therefore, the uncontrolled disposals of liquid teagto open gutters, open space, along roads astesp
serious health hazard for urban populace.

Habitat Destruction and Species Extinction

Human population poses a threat to the biospherbalbytat destruction, especially by the destructbn
tropical rainforests (deforestation). This procissdriving thousands of species each year to eximand
reducing biological diversity. Many species of ifiel had lost their homes due to urban developmasit,
they have to compete with people and their petsiace which they used to live in. This has actdatl to
extinction of many species and some are curremitiaegered. Estimates range that from 4,000 to &y ma
as 50,000 species per year become extinct. Thantpaduse of extinction is habitat destructiontipatarly

of the world’s richest ecosystems—tropical raire&is and coral reefs. Yamamoto (2006) observedifthat
the world's rain forests continue to be cut dowrih&t current rate, they may completely disappeathby
year 2030. In addition, if the world’s populatioontinues to grow at its present rate and puts evere
pressure on these habitats, they might well beaesd sooner.

Depletion of the Ozone Layer

The ozone layer, a thin band in the stratosphese(lof the upper atmosphere), serves to shielth Eam

the Sun’s harmful ultraviolet rays. Chlorofluordsans (CFCs)—chemicals used in refrigeration, air-
conditioning systems, cleaning solvents, and aéspmays—destroy the ozone layer. CFCs releaseichlo
into the atmosphere; chlorine, in turn, breaks dawone molecules. The consequences of continued
depletion of the ozone layer can not be over enipbdsincreased ultraviolet radiation would leadato
growing number of skin cancers and cataracts asal ralduce the ability of immune systems to respond
infection. Additionally, growth of the world’s oce@&@ plankton, the base of most marine food chaimsayld
decline. Plankton contains photosynthetic organidrasbreak down carbon dioxide. If plankton popalss
decline, it may lead to increased carbon dioxidelkin the atmosphere and thus to global warming

Global Warming

Like the glass panes in a greenhouse, certain gaghe Earth’'s atmosphere permit the Sun’s raalato
heat Earth. At the same time, these gases retaresttape into space of the infrared energy radiztekl out
by Earth. This process is referred to as the gmmaswh effect. These gases, primarily carbon dioxide,
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methane, nitrous oxide, and water vapor, insulaghis surface, helping to maintain warm tempeesgur
Without these gases, Earth would be a frozen phaitbtan average temperature of about -18°C (abtkit
instead of a comfortable 15°C (59°F). If the corication of these gases rises, they trap more higlainvthe
atmosphere, causing worldwide temperatures to rise.

Within the last century, the amount of carbon diexin the atmosphere has increased dramaticatbelia
because people burn vast amounts of fossil fuelst&od petroleum and its derivatives. Average dloba
temperature also has increased—by about 0.6 Celsgrees (1 Fahrenheit degree) within the pastioent

The consequences of such a modest increase in ratogemay be devastating. These problems include a
rise in sea levels that will completely inundateusnber of low-lying island nations and flood mamastal
cities. Many plant and animal species will probabéy driven into extinction, agriculture will be segly
disrupted in many regions, and the frequency oemewurricanes and droughts will likely increaséhed
effects include but not limited to: Accumulation pbllutants and greenhouse gases in the atmosphere,
leading to local hazards to soils, vegetation anthdn health, and the threat of global climate cbang
Environmental degradation, distorted urban morpimlairban sprawl, social problems, urban congestion
traffic problems, global warming, ozone layer déiple, overcrowding, land squatting, problems of teas
disposal, sanitation problems etc. The lists o¢heffects are endless

3 URBAN HEAT ISLAND EFFECT

The Urban heat island effect is an occurrence vilyeo#ties are heater than the surrounding suburbs.
other words, there is a temperature differencenéndities and the area surrounding them. Recedtestu
have shown that there is a marked difference irptgature between the city core and adjacent rueasa
This temperature difference, which increases withsize, is usually referred to as the urban lsahd. In
the larger cities with over 10,000,000 inhabitahis mean annual minimum temperature can be as asich
4°F higher than that of the surrounding rural pgeeny. This difference is much greater in summen tima
winter. According to Yamamoto 2006 the effect wiastinoticed in London and other European citiethi
1830s, followed by the big cities such as New Y&@hjcago in USA. This could be attributed to tHeirels

of urban development and industrialisation esplcialuring the industrial revolution. Today, the
phenomenon is now becoming a major problem in Asiavell as African countries. Indeed, the urbart hea
island effect exist where there are large citiesunber of factors such as surface cover, anthemiodneat
release, and urban characteristics including gebigafeatures and climatic conditions interact wdthe
another to create this effect.

The report of the third intergovernmental panettimate change in 2007 revealed that there is siraoous
upward trend in global average temperature. Tleea@e global temperature rose by some 0.60 C dthig
20th century. For instance some big cities in Jdpaue experience an average temperature raisSofQ-
Presently, temperatures are on the rise, partigutathe big cities. In fact, the temperature nstays above
300 C for longer, over a lager area. Also the numidfesweltering nights and day time temperature is
increased.

A variety of factors have been attributed to bedbaese of urban heat island effect. Removal of tetiga,
construction of buildings, roads, pavement and rothenan transformations of the natural environment,
together with direct heat generation from humaivigt are known to cause the temperatures of udreas

to rise above those of surrounding rural areas.

Increased Anthropogenic Heat Release

Manmade energy produced by industrial, commercidl domestic users as a result of energy consumption
in urban area such as combustion of fossil fuatal&; oil, and natural gas) for electric power gaten,
transportation, and heating are known to conta#eigihouse gases which are catalysts for ozone layer
depletion. This process over the years has rediimethickness of the ozone layer therefore incngatie
amount of sun ray that enter the surface of théhea&ccording to Turner Il et al 1990, the presente
pollutants (greenhouse gases) over the city enkaheeheat island effect. H20, CO2, and other failis
enhance the surface temperature through convemtidmadiation processes.

Changes in Surface Cover
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Compared to rural surfaces, city surfaces absodostore significantly more solar radiation. Speseifiy
during the summer months, the buildings, pavensd,concrete of the city absorb and store solaatiad.
The concreted city surfaces have both great thecagédcity and conductivity, so that heat is statedng
the day and released at night. Because of the wahr runoff in the city, less of this energy iedgor
evaporation. In contrast, the countryside, the @mwes of evaporation and transpiration results latively
lower temperatures during the day and night.

Urban Structure

Heat stagnation due to densely packed buildings @hdn expansion contributes to the increase in
temperature experience in the urban areas. Ascaaféhroughout a community or city become more
abundant and urban geometry from buildings trapsrggn and prevents it from re-radiating to the
atmosphere, the overall ambient air temperatuease in comparison to the surrounding rural redior
instance according to Jay and Kamil 2005, in Phoehe difference has been documented to be as &g
12° F

Urban heat islands are a clear, well-documentedpbaof an anthropogenic modification to climatatth
has an atmospheric, biological, and economic impdw impacts differ from summer to winter. Theanb
heat island effect in summer varies by city acaoydd unique geographical characteristics. Howeawdran
areas generally are becoming uncomfortable plaedodle as a result of higher temperatures durieglaly
and an increasing number of sweltering nights (Yaota, 2006). Higher temperature increase demand for
air conditioning both at homes and in working pkceesulting in increased energy consumption. The
present situation in power supply especially inedeping countries as epitomize by Nigeria situathas
made most families and businesses to result idaey majorly on generating plant for their enesgyrce.
This practice is not environmental friendly and sloet make good account of the situation.

Furthermore, as noted by Jay and Kamil 2005, thmrurheat island effect can negatively impact the
sustainability of regions by increasing the depecdeon mechanical cooling, which results in incegas
greenhouse gas emissions, consumption of water ake nelectricity, and increased cost of living for
residents. The urban heat island effect also carease the incidence and severity of heat-reldirazsses.
Summer time heat is known to have a greater impat¢tuman health than any other form of severe weeath
in the United States. Heat waves claim more liahe/ear than floods, tornadoes, and hurricanebic@th
(Jay and Kamil, 2005).

Climate Change And Global Warming: Meaning Causeklmplications.

Climate is the long-term average of a region's heratvents lumped together. Therefore, climate ghan
represents a change in these long-term weatheerpsittThey can become warmer or colder. Annual
amounts of rainfall or snowfall can increase orrdase. This invariably has implication on global
temperature. Global warming refers to an averagee@se in the Earth's temperature, which in tuuses
changes in climate. A warmer Earth may lead to gbarin rainfall patterns, a rise in sea level, arwide
range of impacts on plants, wildlife, and humansheW issue of climate change is discussed the main
concern is about global warming caused majorly bgnéin activities. Climate change may directly affect
human health through increases in average temperduch increases may lead to more extreme heat
waves during the summer while producing less extreatd spells during the winter. According to tepart

of Intergovernmental Panel on Climate Change 20a#e United States, Chicago is projected to egpes

25 percent more frequent heat waves and Los Angefesr-to-eight-fold increase in heat wave dayshey
end of the century.

Climate change may increase the risk of some ilfiestdiseases, particularly those diseases tha&aapp
warm areas and are spread by mosquitoes and otbext$s. These vector-borne diseases include malaria
dengue fever, yellow fever, and encephalitis. Alsdgal blooms could occur more frequently as
temperatures warm particularly in areas with peliutvaters, in which case diseases such as cholara t
tend to accompany algal blooms could become meruént (World Health Organization, 2003).

Higher temperatures are expected to further ragselsvel by expanding ocean water, melting mountain
glaciers and small ice caps, and causing portidnSreenland and the Antarctic ice sheets to mdie T
Intergovernmental Panel on Climate Change (IPCQQ@7 estimates that the global average sea lgilel w
rise between 0.6 and 2 feet (0.18 to 0.59 metarfhe next century. Rising sea levels submergeawed
and other low-lying lands, erode beaches, interféilyding, and increase the salinity of rivers, $agnd
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groundwater tables. Some of these effects may keiucompounded by other effects of a changing
climate. Coastal wetland ecosystems, such as saithms and mangroves as noted by Titus 1998 are
particularly vulnerable to rising sea level becailsy are generally within a few feet of sea leVéétlands
provide habitat for many species, play a key roladtrient uptake, serve as the basis for many aamnitias
economic livelihoods, provide recreational oppoitias, and protect local areas from flooding. Ae tea
rises, the outer boundary of these wetlands willer and new wetlands will form inland as previgubly
areas are flooded by the higher water levels. Tineuat of newly created wetlands, however, couldibeh
smaller than the lost area of wetlands - espedialtleveloped areas protected with walls, embanksnand
other structures that keep new wetlands from fognmifeand. Report by Intergovernmental Panel on @tan
Change (IPCC) 2007 suggests that by 2080, seariseatould convert as much as 33 percent of thédigo
coastal wetlands to open water.

Although climate change is an inherently globaliesskowever, the impacts will not be felt equallyoss the
planet. Regional changes are likely to differ frgiobal averages in both magnitude and rates ofgghan
Furthermore, not all ecosystems and human settlsnaea equally sensitive to changes in climateioNat

and regions within nations vary in their relativelnerability to changes in temperature, precimptatand
extreme weather events and their ability to copn wuch changes. Some nations will likely experenc
more adverse effects than others, while other nstimay benefit. Poorer nations are generally more
vulnerable to the consequences of global warmirges@ nations tend to be more dependent on climate-
sensitive sectors, such as subsistence agricu#tncemay lack the resources to safeguard themsagzsst

the changes that global warming may bring.

4 CONCLUSION

Meeting the challenges of urbanization on the urbansystem requires a holistic approach to urban
development. The holistic approach as opined is plaiper is based on the understanding that for tman
continue to exist and enjoy the abundant of thareathe resources must be exploited in an envieoatly
friendly. The following recommendations are therefeuggested:

There must be a policy action to control the rdteucal-urban migration. This can be achieved byetimg
the essential basic human needs not only in thenuabeas but to include rural areas in a sustanay.

The principles of sustainable development mustdieiged to in all dimensions of urban developmehts T
means that cities must balance the social, econamit environmental needs of the present and future
generations. This can be achieved through long Singtegic visions using tools such as development
strategies, environmental planning and management.

Alternative sources of energy and fuel such asrgotaver for powering industries, cars, among others
should be developed.

There must be concrete effort by all stakeholdarsugh the principles of good urban governance to
formulate sound policies to control urbanizatiod amnage environmental problems.

To address the problem of biodiversity lost peagiieuld be encourage developing sustainable economic
alternatives to destructive harvesting and land Bseén forest communities should undertake sudbéna
rain forest logging operations, in which carefullglected trees are extracted in a way that hasmaini
impact on the forest ecosystem. The same princigesild be applied to the harvesting of animalg, an
other natural resources.

There should be preparation of landscape masterfptaurban centres. The implementation of suchm pla
will restore lost aesthetic glory of the cities.

There should be a regulation applicable to indigldieveloper to stipulate the percentage of thd that
must be reserved for landscape and tree planting

Streetscape and tree planting in cities shouldrim®uraged these will not only provide shade, shald a
home for birds and small animals but also serveasson sink to absorb green house gasses resfitbimg
human activities.

There should be a research into a better and emagntal friendly public mass transport system.ublic
transport was cheaper and easier to use, moregpeaplld use it to travel from the suburbs where the
to the cities where they work. This would go a levay at reducing air pollution and noise pollution.
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Eco city concept and principle of healthy city sliblbe applied to the existing urban centres andegient
urban development.

Urban farming must be encouraged in all urban esntr

Theory of biocentrism sees the planet as naturesiness and not human centeredness. It is thesibpp

of anthropocentrism the view that humans are actimgt of excessive human-centeredness
(anthropocentrism) and thus destroying the plamet the rest of the species which have just as much
‘intrinsic right’ to live out their biological desty as we do. Accordingly, Biocentrism (life/earthfure
centeredness) calls for a new way of acting. Sipadlif, it calls for ‘earth-centered’ activity artdinking—
putting the ‘earth first’ (instead of putting oulkges first) as a way out of the global dilemma. Tedievers

of this theory recognised the fact that other comembs of the ecosystem are as important as malmein t
ecosystem. Therefore, man should be conscioushef @lements within the ecosystem while attemptiing
exploit it for her benefits.

In conclution, the scenario of the impact of urlzatibpn on urban ecosystem is severe. There idstitge
evidence as detailed above to show that unbridlednisation resulting in environmental degradatbthe

city does not make for healthy living. Also, urbdaevelopment has led to extinction of some important
species in the ecosystem especially the floral wkdce suppose to serve as carbon pool and carbon
sequestration for the excessive emitted greenhgasges in the environment. This invariably has aedu
global bio-diversity and susceptibility of the cityith out gain saying there is need for all hatalbe on
deck at solving these problems if humanity is tottme to exist on the surface of the earth.
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