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Review Article
Environmental Impact of Urbanization in Nigeria

ABSTRACT

This review had revealed that there are several evidences of environmental impact of
urbanization in Nigeria. The linkages between urbanization process and the environment are so
profound that the major components of the environment-air, water and land are adversely
affected by the daily anthropogenic activities of urban residence and in the process of exploiting
the natural resource base. The goal of ensuring environmental sustainability is greatly
threatened by urbanization, which has created several serious environmental problems, such as
pollution, deforestation and wetland destruction, erosion and flooding, urban sprawl, slum and
squatter settlements, heat island and aesthetic degradation that have had negative impacts on
man and other living organisms in the environment. If the threats posed by urbanization in
Nigeria are not adequately managed, the capacity of the environment to continuously support
life may be jeopardized with dire consequences on human life.

Keywords: Environmental Impact, Nigeria, Pollution, Urbanization

1. INTRODUCTION

Man continues sustenance on earth and the quality of his living is heavily dependent on the environment.
The major components of the environment-air, water and land are supporting pillars of man, which he
depends on directly or indirectly for his survival and well being. Unfortunately, man seems to be at war
with his environment, which is evident in his over exploitation and inadequate management of the basic
components of the environment. This unsustainable exploitation of the natural environment has posed
serious challenges and great threat to Nigeria’s natural resource base. One of the major threats to the
Nigeria environment is urbanization. Mabogunje [1] stated that urbanization is a process of human
agglomeration in multi-functional settlement of relatively substantial size. Urbanization process is one of
the most powerful and visible anthropogenic forces on earth [2]. This process, as explained by [3], has
been responsible for transforming towns, cities and metropolitan areas, while at the same time

depopulating the rural setting through a process of direct rural-urban migration.

Studies have shown that rapid urbanization has greatly accelerated economic and social development,

and global cities are engines of economic growth and centres of innovation for the global economy and
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the hinterlands of their respective nations [4]. Hence, the world continues to experience high rates of
urbanization, especially in developing countries like Nigeria, which has an estimated 5.3 per cent annual
growth rate. The United Nations [5] noted that 30 per cent of the global population lived in urban areas in
1957; while the figure reached 50 per cent in 2008, and an estimated 70 per cent is projected for the year
2050. It stated further that in the foreseeable future, virtually all of the world’s population growth will be
absorbed by the urban areas of the less developed regions, whose population is projected to increase
from 2.4 billion in 2007 to 5.3 billion in 2050. Today there are over 400 cities in the world with populations
of over 1 million people [6]. In Nigeria, the Human Development Report (2004) cited in [7] observed that
of the 2002 estimated population of 120.9 million people, 45.9 per cent of the population resides in urban
centers. According to [8], residents of urban centers in Nigeria in 1950 were less that 15 per cent of the
population; while it rose to 23.4 per cent and 43.3 per cent in 1975 and 2000 respectively; with an annual
urban population growth rate of 4.8 per cent. He also noted that Nigeria has 359 urban settlements of at

least 20, 000 people according to the 1991 National Population Census.

The high influx of people into the urban centres from the rural areas to take advantage of the perceived
opportunities offered by these urban centres, without adequate planning and effective management
strategies to accommodate this influx by the government, results to serious pressure on both the socio-
economic supporting infrastructure and the environment. For instance, urbanization has been identified
as the cause of numerous environmental problems, which include and not limited to air, water, land and
noise pollution, deforestation, local climate alteration, and traffic congestions, which ranges from local to

the global scale [9; 10; 11; 12; 13].

In Nigeria, [9] cited in [14] identified several types of environmental problems classified as ecological,
poachi@nd habitat loss, increasing desertificati@nd soil erosion. These are further subdivided into
poIIuti@eforeStation, global warmi@slum developmtc. Nigeria’s coastal regions are currently
experiencing widespread contamination from petroleum exploration (gas flaring, oil spillage) while the
general poor living conditions in urban areas in the country constitutes an affront to human dignity [14].

These environmental problems continue to increase as the urban growth rate continues to rise.


ANDRE DEGEORGES
Sticky Note
You may wish to note that a key for the Government of Nigeria is to invest some of its oil wealth into sewage treatment, water treatment and appropriate energy production as it is my impression even with all that oil many cities have continual electrical outages

ANDRE DEGEORGES
Sticky Note
I just reviewed a paper on the bushmeat trade in Nigeria for Science Domain and provided them with some extracts from our book and some peer reviewed publications.  Across Sub-Saharan Africa, there is a strong demand for Bushmeat and due to antiquated laws centralizing control over natural resources, most of it is poached as opposed to being managed and sustainably harvested.  Also, in much of Africa there are strong ties between the rural and urban areas.  Often, young people flock into the cities, "paved with gold" only to find unemployment or menial jobs a "boys" sweeping floors, etc.  There is a phenomenon, some call "Politics of Despair", where these young people return temporarily and/or permanently to the rural areas and in desperation, mine the rural natural resources from poaching bushmeat/skins and ivory, fishing - even poisoning waterholes, pit sawing and charcoal making with little concern for sustainabiliity - all of which can be connsidered a form of poaching driven largely by an urban demand, but which could be managed sustainably if appropriate laws were put in place empowering rural communities to control access to, sustainably harvest and benefit from "their" natural resources.  The net result is mining of the natural resources, habitat degradation, - contributing to desertification.  There is a need to go from Open Access Resources belonging to everyone (the State) but controlled by no one, back to pre-colonial Common Property Resources controlled and managed at the local level.

It should also be noted that the demand for bushmeat in urban centers is very high, often bushmeat selling for more than livestock - due to the cultural ties and in traditional beliefs with regard to medicinal values of bushmeat, among others.

Please provide these authors the extract from our book and papers I provided in the review of the bushmeat manuscript. Also, as noted then, if these authors can go to ResearchGate, they can find download our 7 volume book on conservation and development in Sub-Saharan Africa under my name - Paul Andre DeGeorges, along with various papers that may prove to be of value to them in writing this paper. They or one of their colleagues must be associated with a university to join ResearchGate.

ANDRE DEGEORGES
Sticky Note
The ever-growing population in Sub-Saharan Africa, Nigeria being the most populous, puts  tremendous pressure on the soils to produce food.  This is resulting in habitat loss for wildlife.  Additionally, most agriculture is subsistence with very few inputs.  Normally, a field produces for 3-7 years and then lays fallow for 7-20 years with secondary forests providing various resources.  Due to population pressures, fallow periods across the sub-continent are being greatly reduced or disappearing; contributing to decreased crop yields and desertification. In addition, many of the soils in Sub-Saharan Africa are not conducive to commercial agriculture due to various constraints such as soil moisture and soil acidity.  A key for Nigeria/Africa is to identify those areas with commercially viable soils and then find "African" (not researchers from Mid-Western agricultural colleges in America, or Europeans) commercial farming mentors to train subsistence farmers in commercial farming techniques.  This is happening in Southern Africa!  Our book in ResearchGate goes into these issues in depth in Chapter 5 on AGRICULTURE IN SUB-SAHARAN AFRICA (SSA) SINCE COLONIALIZATION.  I would encourage the authors to review this chapter and see what applies to the problems in Nigeria.
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Sticky Note
It might be noted that in many urban slums in Sub-Saharan Africa, air pollution, which contributes to global warming, from burning charcoal, coal and/or wood & I assume in Nigeria oil - contributes to air pollution and thus health issues, along with global warming.
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Sticky Note
Man-made desertification from deforestation for farming and to meet energy demands in the big cities (charcoal production), over-grazing by livestock (due to increased numbers as a sign of wealth, and as a source of food) from 1) well intentioned bore holes placed in rainy season grazing areas often resulting in livestock remaining during the dry season and thus over-grazing that results in habitat destruction/desertification, 2) loss of dry season floodplain grazing areas/recession agriculture/fisheries from dams - all contributing to global warming.  As habitat is depleted along with increased numbers, livestock must be taken elsewhere - often onto traditional rainy season grazing areas, sometimes in conflict with farmers, even into dense humid lowland forests in search of fodder.  This contributes to increasing conflict between man and nature, man and man, and is another reason for the rural to urban migration in search of a better life - though that is questionable given that most people are living in urban slums, the "concrete jungles" of Africa.  Discussed in detail in our book authors can download on ResearchGate.
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The National Population Commission [15] observed that most urban areas in Nigeria have grown beyond
their environmental carrying capacities and existing infrastructure. For instance, data from the National
Population Census (2006) revealed that most of the urban areas in Nigeria with small land mass have
already exhausted or have extremely limited capacities to accommodate further increase in population
[16]. With a population figure of more than 140 million and land mass of about 924,000 Km?, current
estimates indicated that 10 per cent of the land area accommodated 28 per cent of the country’s total
population [17]. The implication of this is that there is disequilibrium between the population and the
environment, and this has adversely affected the carrying capacity of the urban areas in the country;
hence the increasing poor quality of the living conditions and the low livability index of urban areas in

Nigeria [14].

The goal of ensuring environmental sustainability is greatly threatened by urbanization, which has created
several serious environmental problems that have had negative impacts on man and other living
organisms in the environment. If the threats posed by urbanization in Nigeria are not adequately
managed, the capacity of the environment to continuously support life may be jeopardized with dire

consequences on human life.

In spite of the importance of the environment for human sustainability, not much study has been carried
out in Nigeria to investigate the fundamental linkages between the environment and urbanization. Past
studies on impact of urbanization are broad based, focusing on socio-economic and environmental issues
[14; 18), which have created gaps in the in-depth analysis of environmental and urbanization linkages.
However, without an adequate understanding of the intricate linkages between the environment and
urbanization process, it would be difficult to propose effective and efficient strategies to resolving or
ameliorating the plurality of the impacts of urbanization on the environment. Hence, this study was aimed
to fill the gap in the understanding of the environment and urbanization linkages through a comprehensive
review. It is hoped that this understanding will prove valuable to Nigerian policy makers, urban developers
and environmentalists in the sustainable management of the environment and urbanization linkages to

the benefit of man and other living organisms. This review is presented under the following subheadings:
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introduction, study area, pollution, deforestation and wetland destruction, erosion and flooding, urban

sprawl, slum and squatter settlement, heat island, aesthetic degradation and conclusion.

2. POLLUTION

Human activities generate tremendous amount of waste materials, which increases as production and
consumption activities increases, especially in urban areas as population agglomerates. The waste
generated may find their way into the major components of the environment (air, water and land) bringing
about environmental pollution. Environmental pollution is an undesirable change in the physical, chemical
or biological characteristics of air, water or land that will be or may be harmful to human and other life,
industrial process, living conditions and cultural assets or cause wastages of our raw material resources

[19].

2.1. Water PoIIutio@

In most Nigerian urban areas, waste management is a big challenge, which has brought about severe
pollution of the major environmental components, with dire consequences on the inhabitants. For
instance, [20] reported that rain water in Warri metropolis contain a high level of acidity due to the high
emission of particulate matters and gases into the urban atmospheric environment. He stated further that
the resultant acid rain pollutes both surface and groundwater sources with negative effects on the health
of the inhabitants. Similarly, [21] reveals that some of the selected quality parameters of hand-dug wells
in Warri-Effurun metropolis have concentrations, which are not within the World Health Organization
(WHO) thresholds. For instance, pH concentrations in all the sampled well water are not within the 6.5-8.5
WHO thresholds for drinking water, as all the values are below the minimum 6.5 WHO range. This shows
that well water supply in the metropolis is acidic, (which agrees with [20]). Also, the report revealed that all
well water samples contain total coliform counts, as against the WHO zero thresholds. This indicates that
there might be the presence of disease causing pathogenic bacteria, which may pose a threat to human

health if such water is consumed without treatment [21]. @

This scenario in Warri metropolis is not different from what is obtainable in other urban areas in Nigeria.

For instance, a study by [22] reveals that some of the selected quality parameters of borehole water in


ANDRE DEGEORGES
Sticky Note
The USEPA Gold Book on water quality criteria may be of some value to the authors, downloaded at http://water.epa.gov/scitech/swguidance/standards/criteria/aqlife/upload/2009_01_13_criteria_goldbook.pdf  

ANDRE DEGEORGES
Sticky Note
In rural areas children are cheap labor and across the sub-continent, since few people are on retirement pensions, large families and even larger where enfant/child mortality is high - assure one's security in old age.  As society becomes more urbanized and as your middle-class develops, children become consumers as opposed to producers in rural areas. Thus, in urban situations, there is a tendency to have smaller families through the practice of birth control.  Though, likely not a problem today, the impacts of female hormones from birth control being flushed into the aquatic ecosystem have major implications for fishery production. You may wish to raise this issue as something in need of monitoring.  See: Fish don’t want birth control, but scientists say they get it from your pill Mar 2015 Wash Post http://www.washingtonpost.com/news/speaking-of-science/wp/2015/03/30/fish-dont-want-birth-control-but-scientists-say-they-get-it-from-your-pill/  You will find other references on the Internet.
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Yenagoa metropolis, have concentrations above the WHO thresholds for potable water. They reported
that turbidity values in all the sampled water were above the WHO 5 NTU thresholds; while 46.67%

samples have pH values below the WHO minimum value of 6.5, indicating acidity.

Studies have identified several human activities that cause water pollution. These activities pollute both
surface and groundwater resources in Nigerian urban centres. One of the major sources of water
pollution in the urban areas of the Niger Delta is oil spills, which has brought about massive pollution of
the water resources in this area, killing aquatic Iiv@]d rendering the affected water sources unsafe for
human consumption. In addition, buried chemical waste and poorly maintained dumpsites, which are
common features in most Nigerian cities can pollute both surface and groundwater sources. The poor
sewage treatment and solid waste disposal in most cities in Nigeria, is another veritable source of water
resources pollution (Plate 1). Unrestricted use of pesticides, insecticides, herbicid@nd indiscriminate
dumping of refuse, excreta and animal dung as well as spillages from refineries, large scale bush burning
are identified as some of the leading factors of environmental pollution in Nigeria [23; 24]. Furthermore,
soil erosion, siltation, salinization, irrigation, saltwater incursion and pollution from urban and municipal
sources each pose grave threats to Nigeria’s freshwater resources. In times of drought, and/or with areas
confronted with desertification these threats are even more exacerbated. In the dry land areas of the
north, human habitation relies heavily on groundwater resources that are recharged from freshwater
percolation and runoff during the rainy season. Anything that upsets this balance threatens the livelihoods

and economy of the people who live there [25].

A major source of water pollution in Nigeria urban areas is fertilizer used in agriculture. Urban agricultural
practices make extensive use of fertilizers, which usually contain large amounts of nitrogen and
phosphorus. When it rains the fertilizer is washed into streams, rivers and creeks, which pollutes and

facilitates the process of eutrophication that degrade the quality of the surface water, which makes it unfit

for human consumptior@

2.2. Air Pollution


ANDRE DEGEORGES
Sticky Note
Destroying mangroves (source of soil stability, medicines, nursery grounds for fisheries, wood for fuel and shelter, tannins and dyes and critical wildlife habitat - Delta elephant, the white-crested monkey, the river hippopotamus and crocodiles), ruining soils for farming, contributing to global warming and human lung problems from flaring natural gas - that could but does not serve as an energy source for the local people.  Living among this incredible oil wealth - malnutrition and ill health (Respiratory problems, coughing up blood, skin rashes, tumors, gastrointestinal problems, cancer) are major issues. We cover this in our book under 13.10.1.3 Oil and Repression in the Niger Delta – Nigeria 

ANDRE DEGEORGES
Sticky Note
From the USEPA Gold Book: "High nitrate concentrations frequently are found in shallow farm and rural community wells (I add - and thus could also be a problem in urban farming areas the authors mention), often as the result of inadequate protection from barnyard drainage or from septic tanks...Because of the potential risk of methemoglobinemia to bottlefed infants, and in view of the absence of substantiated physiological effects at nitrate concentrations below 10 mg/L nitrate nitrogen, this level is the criterion for domestic water supplies. Waters with nitrite nitrogen concentrations over 1 mg/L should not be used for infant feeding. Waters with a significant nitrite concentration usually would be heavily polluted and probably bacteriologically unacceptable..."
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What are the primary pesticides, insecticides and herbicides being used in Nigeria.  Can you quantify how many tons, and more or less where.  What Category of Toxicity do they come under and is the toxicity mainly to humans, aquatic life, avian, terrestrial vertebrates, non-targeted insects, etc.  Some references that may help you get started are Pesticide Labeling http://www2.epa.gov/sites/production/files/2015-03/documents/lrm-chap1-18-dec-2014.pdf
Pesticide Toxicity http://smith.agrilife.org/files/2011/06/pesticide_toxicity_3.pdf
The WHO Recommended Classification of Pesticides by Hazard http://www.who.int/ipcs/publications/pesticides_hazard_2009.pdf?ua=1
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In Nigeria, ambient air poIIuti@manateS from three major sources-energy generation, industry and
transportation-all of which increase with population and economic growth. Rapid urbanization is a major
contributing factor to all the three major sources. Degraded air quality in key urban centers, such as
Lagos, Port Harcourt, Kano amongst others, is as a result of the heavy dependence on oil-dominated
transportation. Motor vehicles produce more air pollution than any other single human activity [26].
Transportation requires huge amounts of energy. Globally, 20% of all energy produced is used for
transportation. Of this, between 60 and 70% goes toward transporting people, and the rest toward moving
freight [27]. In addition, power plants, factories, and other stationary sources including the thousands of
privately owned petrol and diesel generators used for power failure backups degrade the air quality of

major urban centres in Nigeria.

The situation is compounded by poor urban transportation planning as manifested by congestion in both
large and small cities of Nigeria. Clogged city streets exact a major toll on economic productivity and
exacerbate air pollution. In highly congested city centers, traffic can be responsible for as much as 90 to
95% of the ambient carbon monoxide levels, 80 to 90% of the nitrogen oxides and hydrocarbons and a
large portion of the particulates, all posing a significant threat to human health and natural resources [26].
Nigeria’s current use of leaded gasoline contributes to the high levels of lead in the ambient air.
Producing the energy required to run modern urban systems often involves burning fossil fuels, which
releases such greenhouse gases as carbon monoxide, carbon dioxide, and nitrogen oxides. These
emissions lead to global warming, which can cause destruction of the ozone layer, climate change, rising

sea levels, changes in vegetation, and severe weather events [25].

2.3. Land Pollution

Several studies have identified industrial and agricultural activities, indiscriminate waste disposal and oil
spills as major causes of land pollution in Nigeria [28; 29). In the urban areas wherre is more
concentration of industrial activities and high ra waste generation, coupled with poor disposal and
management in most urban areas in Nigeria (Plate 1), the probability of land pollution is very high. For

instance, the World Health Organization [30] observed that almost all industrial activities cause some


ANDRE DEGEORGES
Sticky Note
Need to mention "flaring" specific to the Niger Delta and implications this has for both health and global warming.  Here are just a few of the many references you can find online - pull out of these the specific toxins and the implications on both people, wildlife, global warming, etc. 

Amnesty 2009 PETROLEUM, POLLUTION AND POVERTY IN THE NIGER DELTA http://www.refworld.org/pdfid/4a4a1dfc2.pdf 

Air Pollution in the Niger Delta Area of Nigeria 2012 http://www.maxwellsci.com/print/ijfas/v1-94-117.pdf 

Air Pollution in the Niger Delta Area Scope, Challenges and Remedies http://cdn.intechopen.com/pdfs-wm/18639.pdf 

AN ASSESSMENT OF ENVIRONMENTAL PROBLEMS ASSOCIATED
WITH OIL POLLUTION AND GAS FLARING IN THE NIGER DELTA 2013  http://www.arabianjbmr.com/pdfs/OM_VOL_3_(3)/7.pdf 

Gas Flaring in Nigeria‘s Niger Delta: Failed Promises and Reviving Community Voices http://law2.wlu.edu/deptimages/journal%20of%20energy,%20climate,%20and%20the%20environment/March%2027,%202011%20-%20Ukala.pdf 


ANDRE DEGEORGES
Sticky Note
rates

ANDRE DEGEORGES
Highlight

ANDRE DEGEORGES
Sticky Note
Where

ANDRE DEGEORGES
Highlight


UNDER PEER REVI EV

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186
187

188
189
190
191
192
193
194

pollution and produce waste. However, relatively few industries (without pollution control and waste
treatment facilities) are responsible for the bulk of the pollution. Adebisi and Fayemiwo [29] identified
three kinds of industrial pollution, which affect the land. They include construction debris, petrochemicals
from transport and fuel and heavy metals and chemicals. Industrial wastes and emissions contain toxic

and hazardous substances, most of which are detrimental to human health [31; 32@

In most urban centres in Nigeria there are heaps of municipal solid wastes unattended to (Plate 1); and
many of the objects that are thrown away contain toxic substances, which leach into soil and water
affecting the health of plants, animals and humans. Electronic waste contains mercury, lead, arsenic
cadmium, chromium and other metals that have environmental health implications. Construction waste
may contain asbestos, fossil fuel derivatives, and other toxic substances. Measures to control these
substances are hampered by the fact that they are dispersed within less toxic trash in millions of tons,

making their removal very problematic [s a result, some of these toxic wastes linger in the soll

surface for a long time and makes it unsuitable for human use.

Plate 1: Indiscriminate Disposal of Municipal Solid Waste, Court Road
Gyadi-gyadi, Kano

Source: Adapted from Butu, A. W and Mshelia, S. S (2014)

3. Deforestation and Wetland Destruction


ANDRE DEGEORGES
Sticky Note
Very general statements are being made on air, water and land pollution - do you have any specific instances of pollutants from specific industries in Nigeria, their concentrations compared to various pollution (air, water, soil - linked to human/plant/animal health criteria/standards). If they do not exist, I would recommend you list the key industries that may cause pollution and the key criteria that must be met.  Same for human sewage, flaring, etc..  Then a regular air, water and soil monitoring program should be recommended to determine the seriousness of these contaminants and the mitigative measures that must be considered as a cost of doing business.
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195  The threats to biodiversity, tropical forests and the rest of the many ecosystems and natural habitats in
196  Nigeria are overwhelming and escalating. A key feature of Nigeria’s ecology is its large and burgeoning
197 human population and the increasing pressure this population growth is putting upon the natural
198 environment. Urban areas are congested and growing, without adequate environmental safeguards [25].
199

200  Most land areas in Nigeria have been converted to agricultural or pastoral uses and agricultural
201 encroachment threatens the natural areas that remain. In addition, the escalating practices of overfishing,
202  uncontrolled logging, and many other unsustainable uses of the natural resources pose serious threats to
203 the survival of significant component of Nigeria’s biodiversity [2@choing the same view point, [34]
204  stated that agricultural development, urban growth, industrial expansion and pressure from an increasing
205 population have reduced the extent, diversity and stability of the Nigerian forest. Unfortunately, the
206  capacity to integrate environmental concerns into economic development planning and activities is
207  extremely weak in Nigeria.

208

209 Mba [9] cited in [14] identified deforestation resulting from road projects, subsistence activities, Ioggir@
210 mining, and dam constructi@s constituting the greatest threat to environmental sustainability in Nigeria.
211 In the loss of biodiversity, for instance, [14] reported that the World Fact Book (2005) identified Nigeria as
212  one of the countries with the highest rates of forest loss (3.3 per cent) in the world. Since 1990, the
213  country has lost some 6.1 million hectares or 35.7 per cent of its forest covers. The record also indicated
214  that Nigeria's most biodiversit@systems are fast depleted at an unbelievable rate. For an example,
215 between 1990 and 2005, the country lost a staggering 79 percent of these forests and since 2000 Nigeria
216 has consistently been losing an average of 11 percent of its primary forests per year. These constitute
217  serious challenge to environmental sustainabili@he various species of plants and animals that are
218  required to establish and sustain the various food webs and chains as well as natural cycles are
219  systematically being depleted and thus resulting in ecological imbalance and threatening the survival of
220 man in the environment [14]. Ajibola [35] noted that urbanization is a major cause of loss of coastal
221 wetlands. Urbanization impacts wetlands in numerous direct and indirect ways. For example, construction

222 reportedly impacts wetlands by causing direct habitat Io@uspended solids additions, hydrologic
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Is anyone working with the traditional resource users and rural communities to help them protect and at the same time sustainably harvest their natural resources??  The demand will not go away but only increase!! Trying to stop the harvest of natural resources will likely drive the harvest underground - creating unmanagable Black Markets - that will likely mine the natural resources for short-term gains, ultimately resulting in resource degradation and/or depletion.  Sustainably harvesting the natural resources - with the majority of the net value going to the fishers, pit sawyers, charcoal makers, farmers, pastoralists, traditional hunters and medicine collectors - will not only help them feed their families, but provide an incentive to conserve Nigeria's natural systems.
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You not only lose critical habitat within the inundation zone, but Africa's river systems tend to be driven by flood plains (key to fishery production, recession farming, dry season grazing, some medicines).  On ResearchGate I have a number of articles on this issue and go into great detail in our Book: Chapter 7, IMPACTS OF DAMS ON CONSERVATION AND DEVELOPMENT IN SUB-SAHARAN AFRICA
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Logging may or may not be sustainable.  Many question the sustainbility of commercial logging of Africa's dense humid lowland forests (See Chapter 11 of our book available from ResearchGate for free, Section 11.11.6, Eco-Genocide in Southeastern Cameroon, the Forest People and the Dobi Dobi, More Parks and Protected Areas and Section 11.11.7, Case Study Bongo in the Congo (Brazzaville). However, some believe that pitsawing - that does not use logging roads and harvests very few trees/ha can be sustainable, while contributing to wildlife conservation (See Section 11.11.4.3, Impacts on Bwindi’s natural system from excluding people in our book). Classical sustainable management of dry land forests is discussed in our book under 9.8.9.2 Communal natural forest management, Guesselbodi, Niger, 9.8.9.3 Community-based natural forest management, Gestion des Terroirs, Burkina Faso & 9.8.10 Community Forest Management, Tanzania.
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changes and altered water quality. Indirect impacts include changes in hydrology and sedimentations
which substantially alter wetlands. It also exerts significant influences on the structure and function of
coastal wetlands, mainly through modifying the hydrological and sedimentation regimes, and the
dynamics of nutrients and chemical pollutants. The loss and degradation of wetlands has resulted in
increased risks from coastal storms and tidal surges, leading to unintended consequences for both
human and natural systems [SQhe hydrological changes caused by urbanization process have the

potentials of exerting severe stress on a wetland’s sustainability.

4. Erosion and Flooding

Flooding and erosion are common environmental challenges in southern Nigeria. Flooding had forced
millions of people to leave their homes, destroying lives and properties, polluting water resources and
increasing disease outbreaks. These environmental challenges are attributable to urbanization process.
Environmental conditions in cities have gradually deteriorated due to the rapid growth of the cities and the
attendance inability of social services and infrastructures to keep pace with the rate of growth. Inadequate
storm drains, dumping of refuse in drainage lines and construction of houses close to and even on the
natural water channels have been shown to be responsible in that order for the increasing cases of flood
in the urban centres [36]. Also, the concrete nature of urban land surface accentuates runoffs, which is a

veritable aid to erosion and subsequent flooding.

Furthermore, when forest is cleared, the soil is exposed to erosion devastation, floods occur, and rivers
and lakes, are filled up with silt. The water becomes dirty and impure for mankind. The remover of tree
canopy (particularly the leaves) has effect on the rainfall of that area, as there is less leaf surface area for

the transpiration of water, which in turn affects the relative humidity of the atmosphere [34].

5. Urban Sprawl, Slum and Squatter Settlements
Sprawl is the spreading out of a city and its suburbs over more and more rural land at the periphery of an
urban area. This involves the conversion of open space (rural land) into built-up, developed land over

time (http://www.sprawlcity.org/defining.html). Increasing urban population necessitates the provision of
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Nigeria’s coastal cities could experience similar disasters if their coastal wetlands are lost, in addition to decreased fishery resources and wildlife habitat.

Can you provide any specific cases in Nigeria where loss of wetlands has resulted in disastrous flooding of cities from storm events??? - this carries on to the next topic on Erosion & Flooding!
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more roads to accommodate an ever growing number of vehicles, thereby creating sprawling
metropolises. This situation is very common in Nigerian urban centres, due to lack of effective urban
planning. This claim is supported by [33] in their study in Kano state, observed that urbanizatio@tects
land use and when not properly controlled causes emergence of illegal structures and neigbourhoods,
which is the characteristics of some quarters within Kano metropolis. This has affected the city master
plan, thereby affecting social services such as waste collection, and eventually leading to indiscriminate

dumping of waste in illegal areas

Sprawl has directly contributed to the degradation and decline of natural habitats such as wetlands,
woodlands and wiId@lt also reduces farmland and open spaces. Sprawl is used as an aesthetic
judgment about a general urban development pattern. Generally, sprawl is widely known as ugly

development with tendency to discontinuity and haphazard layout [37].

Urbanization in Nigeria is characterized by city slums with serious environmental@nsequences.
According to [36] millions of Nigerians live in sub-standard and sub-human environment, plagued by
slum, squalor and grossly inadequate social amenities. The result is manifested in growing overcrowding
in homes and increasing pressure on infrastructural facilities and rapid deteriorating environment. The
problems of slum formations and urban degeneration in Nigeria are common occurrence in major cities-
particularly, in Lagos and Ibadan which are probably among the largest cities in the country [38]. Over the
past decades, these problems have constituted major challenges to sustainable urban development [39].
Similarly, [8] stated that today’s Nigerian city is typified by substandard and inadequate housing, slums

and lack of infrastructure.

The environmental problems in urban centres outweigh the experience in the countryside, as the
environmental problems are seen as the results of human activities which are higher in the urban centres
[18]. Slums developments in urban centres deplete the physical environment, increases crimes and
violence. In the same vein, [18] noted that the proliferation of these slums, which he refers to as

shantytowns results in the unwieldy expansion of the urban centers which poses a major planning
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problem as provision and management of roads, drainage and sewage systems among other
infrastructure, proves very difficult. Furthermore, shantytowns, a consequent of urbanization, cause
increases in the incidence of urban pover@iseases and epidemics, environmental pollution, urban

conflicts and crimes.

6. Heat Island

Urbanization leads to alterations of the local climate, and in particular creates a significant urban heat
island (UHI) effect [41; 10]. Urban development, including land use changes, dense building
developments, heat emissions, human activities, etc., have a great impact upon the local climate of a city.
Urban areas are often jungles of asphalt, concrete, brick and other dark materials for the construction of
roads and buildings. All of these man-made materials have a low reflectivity, and function to absorb
incident solar radiation [42]. This effect causes the city to become 2 to 10° F (1to 6° C) warmer than
surrounding landscapes, which reduce soil moisture and intensification of carbon dioxide emissions [43].

In addition, it may lead to thermal physiological discomfort of people living in the affected areas.

7. Aesthetic Degradation

Aesthetic degradation or visual pollution occurs, when the outer ambient atmosphere contains materials
in concentrations which are harmful to man and affect the aesthetic value of his environment. There are
several sources of aesthetic degradation in Nigeria, which include urban sprawl, indiscriminate waste
disposal, billboards amongst others. Although signs and billboards are works of graphics which have
contributed immensely to the development of Nigerian cities [44], however, it has contributed to visual
pollution in Nigerian cities. There are several instances were billboards are pulled down and destroyed by
wind, torn or have peelings and are not replaced for years; which constitute visual environmental pollution
(Plate 2). According to [45] such billboards project visual disorder and visual clutter perpetuating visual
pollution, visual chaos and visual obstruction which tend to diminish aesthetic sensibility and visual
literacy in Nigerian cities. He stated further that environmental pollution of billboards is assuming global

magnitude, and its frontiers are no more confined to any particular part of our planet.
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Indiscriminate wastes disposal, which are common occurrence in most Nigerian urban centres harbours
pests and rodents and produce foul odour that degrades the aesthetic quality of the environment [46]. In
addition, the indiscriminate erections of communication masks and other unsightly structures degrade the

aesthetics of the urban environment.

Plate 2: Urban Aesthetic Degradation: A Billboard Constituting
Visual Pollution, Akure, Nigeria.

Source: Adapted from Oladumiye, E. B. (2013)

8. CONCLUSION

This review hahlighted the linkage between urbanization and the environment and ha@ealed that
the linkage is so prof. Hence, there is the need for a proper understanding of this linkage in other to
effectively and efficiently develop programmes and strategies that will enhance the drive towards
sustainable environmental management. In Nigeria, urbanization process has created severe negative
environmental impacts, such as pollution, deforestation and wetland destruction, erosion and flooding,
urban sprawl, slum and squatter settlement, heat island and aesthetic degradation, which have had dire
consequences on both human and other living organisms. In order to be on the desirable path to
sustainable environmental management, urbanization process should be controlled and managed
effectively, without exceeding the carrying capacity of the environment. This can be achieved by

designing rural development programmeich could reduce rural-urban migration. In addition, other
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