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ABSTRACT

Cities and towns all over the world are rapidly growimppulation increase and
econanic booming is one of the leading fars of urbanization in NigeriaZaria is
among the major Nigerianities which havebeen experiencing rapid structural and
functiond changes which need to bederstoodstudied and measuréat development
control andproper planning for the growtihe study examinedhe spatietemporal
pattern of urban sprawl in Zaria MetropolisandSat ETM Saellite imageries of
19801990,2000and 2013,as well asQuestionnaire and field observatiovere used The
results of this study shows that within the periods of 33yesasa built-up area
graduallyexpaned from 123.72knf in 1980to about 260.7%m?* in 2013representing
29.10 percent The growth of Zaria is associated with some s@&gonomic,
environmental and planning problenThe result of the findings shows that, if the current
rates of population increase and physical expansion continued, Zaria metropolis is likely to
double its &e in spatialextent in50years.The researcherecommended that thelanning of
infrastructure and Urban Services Delivergsrowth Managementand Stakeholdes
Mobilization for Development through Advocaskiould be maintained
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND TO THE STUDY

Urban sprawl may be defined as the scattering of new development on isolatedeprtsted

from other areas by vacant land (Lata, 2001). It b been described deapfrog
development (Jothimanil997; Torrens and Albert, 2000). The need for monitoring urban
development has become imperative to help curb the problems of this type of growth.
Monitoring urban development is mainly to find the type, amount and the location of land
conversion for futue planning (Shekhar, 2001). Urban sprawl varies in degrees between the
developed and thdeveloping world and subsequently they have differing consequdncas.
developing country such as Nigeria, development in urban areas and miscellaneous land use
types are isolated in the fringe areas followed by gradual filling of vet@ng spaces with
similar uses. Tis is mainly due to rapid growth in population size which is usually

uncontrolled.

The worl ddés popul at i opeopleout giihdm the UniteNationstdatab . 57 2 b
indicated that about 3 billion people (50 percent) live in urban areas (UNCHS, 2007) , where as
about 66 percent of the entire worldds popul a
(World Bank, 2000; IMF, 2006). Cwent estimates show that by 2030, about 61 percent of the

tot al popul ation of the world wildl be I1iving
populations in the next three decades will occur in low and middle income countries (Peters,

2002 and 2007)



Glaeser, Kahn and Chu (200have analyse the impacts of sprawl in form of traffic
congestion, environmental consequences, infrastructure costs and social consequences. They
concludel that cars are producing externalities in form of congestion and pollution. However
because of the decentralisation of jobs, the pollution problem is reduced. As people move to
edge citiesor is it commutingare getting shorter. Sprawl uses up formerigeveloped land.

But, on the othAr hand only a small portion of U8ndscape is butup land, implying that

there is no scarcity of land. Glaeser etfaither argues that externalities decreased over time

per miles travelled. Moreover urban agglomenateconomies may be reduced by sprawl and

deter overall productivity.

In view of the implications of the increasing urban population for sustainable development in
low and middle income countries, the 2002 Johannesburg World Summit on Sustainable
Development (WSSD) called on all governments to address the overwhelming challenge of
provision of urban basiesvices especially decent housimgater and sanitation for the teeming
population in slums, where the quality of life is appalling. While camtis like Europe and the
America have stabilized their population growth and economy to a large extent, most countries
in Africa, Asia and Latin America have in the last decades not been able to deliver on their
promises of alleviating the precarious stabf living environment of their citizens

(UNHABITAT, 2003).

Generally speaking, growth in urban population worldwide is considered as the factor directly
responsible for the unprecedented rate of urban speng lwvitnessed across the world. This is
beause as the population of an urbamtce increases, its need for infrastructure such as

transportation, water, sewage, etc. and facilities such as housing, commerce, health, schools,



recredion, etc. increases, consequemndgulting to the phenomenomdwn as urban sprawl.
Settlements represent the most profound human alteration of the natural environment through a
spectrum of urban land use activities (Ifatimehin and Musa, 2008) which include farming,
fishing, wildlife etc, but are not restricted toansportation, commercial, industrial, residential,
institutional, and recreational land uses. The expansion that ensues as a result of increase in the

demand for these land uses explains the underlying and fundamental causes of urban sprawl.

The modern encept of urban sprawl in environmental management only really began to evolve
in Britain during the second half of the nineteenth century as a reaction against industrialization
which had created such great inequalities in living conditions by explavingréfit whatever

did not have to be paid for directly, such as housing, air, water and workers health
(Relph,1987:49).An urban form building process that transforms a former monocentric
compact structure into a discontinuous, polycentric and disperse settlement structure (Galster,
Hanson, Ratcliffe, Wolman, and Coleman, 2001, Torrens and All26&@0). However, low-

density, singleuse, automobile dependent type of development has apdwtinate the urban
environment in the past fifty years, and was brought about by a combination of regulatory,

economic, social and cultural factors (Arbuzg05).

Glaeser and Kahn (2003) have shown that cheaper land and housing ¢bstsuburbdas

lured many to settle in these areas. In addition tq thate has been an increase in public
spending in the United State of America (U.S.A) for the development of infrastructure like
roads, water and electricity in the suburbs than existing urbaresetttus adding benefit to life

in the sprawl. Again, there has been an increase in commercial lending practices that favour

suburban development; Increase in family income of an average American raised his living



standard. Owning a car and paying fos g¢a transit from suburb to the city is affordable for

many Americans.

The fact that Sprawls are characterized by low density population and less traffic congestion
gives it advantage to some people. Therefore, even in the absence of any federaltipalicies
would encourage growth of sprawls, these centres have proliferated due to the willingness of a
growing number of people to live in sprawls where they find life more calm and peaceful than
in the cities. Higher property and business taxes in the tiige pushed businesses to the
suburbs where taxes are generally Idalking about positive effects of sprawl there have to be
considered increased satisfaction of housing preferences, the convenience of car travel, the
filling in of leapfrogging land, laer crime rates and better public schools in suburban local

governments(Feng 2009)

According to Wassmer (2005) a lot of negative urban consequences atntiuted to sprawl.

The car and its polluting effects, a lack of functional open space, air and water pollution, a loss
of farmland, tax dollars spent on duplicative infrastructure, concentrated poverty, racial and
economic segregation, a lack of empl&yrh accessibility etc. Glaeset al. (2003) have
analyse the impacts of sprawl in form of traffic congestion, environmental consequences,
infrastructure costs and social consequences. They concluded that cars are producing
externalities in form of cong#ion and pollution. Howevebecause of the decentralisation of
jobs, the pollution problem is reduced. Sprawl uses up formerly undeveloped land. But, on the
other handonly a small portion of U.S landscape is builp land, implying that there is no
sarcity of land. He further argues that externalities decreased over time per miles travelled.

Moreover, urban agglomerations economies may be reduced by sprawl and deter overall



productivity. However, this must not necessarily be the case. Sprawl dities substantially in

productivity. The case of Detroit and Silicon Valley shows that the only true negative
conseqguences of sprawl are social. The segregation processes that we have discussed above lead

to a sharp social separation: Those who can affoedr s | i ve i n the subur bs,

the inner city.

One other aspect of sprawl is the spatial configuration of built space in urban area. The spatial
configuration gives more information than the size or geometry of cities. Euclidean geometry is
not powerful enough to explain the highly complex spatial mimggion, whereas fractal
analysis offers a different perspective on the urban landscape which takes into account urban
spatial complexity (Batty and Longley, 1994; Batty and Xie, 1996; Bovill, 2000 Mehaffy and
Salingaros, 2001). In these studies, itriguad that the urban development process is chaotic, it
can be defined as complex structure, and such complex can be quantified through the spatial

patterns which show the irregularity of their configuration.

1.2 STATEMENT OF THE RESEARCH PROBLEM

Rapid uban growth especially in the last two decades has put enormous pressure on land in
Nigerian cities. The number of people |living i
to 80 million in the next 13 years and reach 100 million by 2010 (World ,BE®86).The
consequences especially for urban developmentaardi management are many. The Federal
Government of Nigeria (FGN2006) in a white paper observed t
of urban development is brought about by the tremendifiicutly experienced by individuals

and corporate bodies in giving acc-estedtitato bui | d

the main objective of its National Ur ban Devel



available for the purpose of coolled and orderly development in the urban areas (FGN

2006:14).

There is no doubt that in recent times, sprawling activities have profoundly changed the
pattern and environmental management in Zaria urban area. While comprehensive assessment
and surveyof urban sprawl and its management in the town and environs has yet been
undertaken. Fragmentary information tends to suggest ahatimber of environmental
problems such as congestion, pollution, sprawling along the adjoining ceiohrgtc, within
andaround the city have increased in spatial extent and severity (Jaiy20t8).There is

every indication that this trend woultbntinue for a log time, if necessary actiorsse not
taken.Zaria started as aucleussettlementand gradually increaden to it multiple nucleus
settlement.Presently, the rate of urban sprawl is increasimgre neighbourhood sub

settlement have emerged due to different factors.

In this regard, the assessment of the spatial pattern, factors responsible,gratetiofand

management of urban sprawl remains unresolved over the years, particulaglgtindy area.

The study explore these problems of urban sprawl in Zaria Metropolis, which is spurred on

by population growth for proper environmental managememniral and sustainability.
Moreover , to the best of the researcherodés know
problem, hence this constitute the gafxnowledge that this study intends to fillhe search

for solution to this problemisas to begin with the examination of the causes, pattern and rate

of urban sprawl in Zaria metropolis. Therefore, this research attempt to seek answers to the

following research questions:

1. What is the patternfarban sprawl in Zaria Metropofis



2. What are the factors responsible for spatial pattern of urban sprawl?

3. What is the rate of urban sprawl in the study area?

4. What are the Challenges of urban sprawl in the sanelgt?

1.3.AIM AND OBJECTIVES OF THE STUDY

The aim of thisstudy is to analyze the spatiemporalpattern of urban sprawl with a view to

providing a basis for urban land management in Zaria Metropolis, Kaduna SfateaN

The specific objectives are:to

i. determinghepattern of urban sprawl in Zaria using GIS and remote sensing

techniqus,

ii. examine the factors responsible for the spatidepatof urban sprawl in Zaria

iii. establish the rate of urban sprawl arsdritplications in Zaria Metropolis

iv. explain the soci@conomic effects of the sprawl on {heople of Zaria.

1.4.SCOPEOF THE STUDY

The spatial scope of this emrch covers Zaria Metropali§hat is, itcovers Saboiari, Zaria

city, Samaru;,TudunWada, Kwangila and Daklagaji axies. The temporal extent dfet study

covers the period of 32 years. That is, from 1882013 The knowledge extent of this study

was to analyze and determine the pattern and factors of urban sprawl in Zaria metropolis as well
as its rate of growth for the management of the city. Some 20km radius around the town has

been arbitrarily demarcated ftire study with TudwWada being the centre point.



15. JUSTIFICATION OF THE STUDY AREA

The study is envisagetb assist Kaduna State Urban Planning Development Authority
(KASUPDA) and the State Ministry of land Survey and country Planning who arensis|e

for the supervision, omitoring, management, planning and maintaining tleeetbpmat
controland ensuring the rules and regulations of tBeiard and Ministry are followedlhe

study also focuses on Zaria because it is one of the fast growing towns in the country, due to so

many activities carried out in the City. The research is undertakendgethe knowledge gap

via the use ofseographic Information System (&lard Remote Sensing technique. The study
shall analyzd and examine thepatial pattern, ratand extenof growth and management of
urban sprawl in the study are@he study wouldserve as a useful reference material to

researchers in the field of urban emvimental studies.



CHAPTER TWO

CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW

21INTRODUCTION

The chapter presents a literature review aimed at facilitating the understanding obticept

of urban sprawl and theeebatesurrounding the topic within the academic literature.

2.2 CONCEPTUAL FRAMEWORK

2.21 Urban sprawl

2.2.1.1Definition of urban sprawl

Urban planning evolved throughout the twentieth century, leading to a great variety of urban
forms which often had little regard for their impact upon the environment. In both developed
and developing societies, this disregard is most evident in the friseban sprawl as the

primary form of urban development, one of which come under increased criticism in recent
yeass because of its negative environmental, social and economic effects (Newman and

Kenworthy, 1989).



The various definition of urban sprawltime planning literature have been summarized to create
a working definition of the concept as: unplanned, uncontrolled single use development that
does not provide for a functional mix of uses and is not functionally related to surrounding land
uses and hich variously appears as lewensity, ribbon or strip, scattered, leapfrog, isolated
development. This lowdensity, singlaise, automobile dependent type of development has
come to dominate the urban environment in the past fifty year, and was broagibtbsb

combinationof regulatory, economic, social and cultural factors ( Arbury, 2005).

However, urbanmanagement literature, frequently implicated as causing excessive land
consumption due to underaluation of open space, congestion due to increased commuting and
socioeconomic segregation due to exclusionary housing market( CarrutherdaasdrJ2002

315). Further more, sprawl development is now perceived as contributing to significant fiscal
cost for infrastructure providers such as local governments ( Burchell and Mukherji, 2003), and

public healthproblems (Sturm and Cohen, 2004; Kellghwartz etl., 2004; Nozzi, 2003).

2.2.1.2The evolution of urban sprawl

Before the industrial Revolution of the eighteenth and nineteenth centuries, people mainly lived

in rural areas or small villages. Even though cities had existed for thousands of yeae] and h

been plannedo some extentight throwghout this period, Only atinfr act i on of t he
population lived in urban areas ( Elletal.,1991) . However, technological changes from the

late 1700s onwardot only encouraged greater numberspebple to live in urban areas as

factory work replaced many former jobs, some of which later became mechanized, but also
fundamentally altered the structure of the urban environment through a series of technological

innovations 8ch as trains and electtians.



Newman (1992) has identified three distinct time periods shaping the development of urban
areas, and how the periods are closely linked with the available technology of the time.
Traditionally cities had been characterized by a small, dense emérnoften walled and
generally not being much more thkitometers fromone end to the other. This form developed
because of the need for all destinations to be within a reasonable walking distance, and can

easily be seen in the design of most Europé#escas well as the central parts of many older

cities in Europe, Africa, North America, Australia and Newzealahdde technological
development of passenger trains and trams in the latter part the nineteenth century enabled cities
to form a new styleof development, characterizdry an increasing push outwards. Trains
generated subenters, with the train station at the heart of a number of pedestrian pockets with
similar characteristics to that of the walking city; whilst trams created linearbgpatl
development which followed the tram routes (Newman 1992). Cities could now spread up to
twenty orthirty kilometres outwards depending on the technologies available, while where the
rail lines met in the Central Business District (CBD) there was very dense activity. This
technological development coincided with massive urbanization throughout much of Europe,
North America and Australasia; as a result many of the cities in these aredmbavarongly

shaped by trains and trams, even if those transit system are no longer in use today.

The third stage of urban development, based on the technological development of the
automobile, began before the Second World War, but did not becomeniiratt form of
development until after the war, when the automobile progressively became the transport
technology that shaped the city. Together with the bus it became possible to develop in any
direction, first filling in between the train lines and thgming out as far as fifty kilometres

(Newman, 1992: 287). The automobile made-ttemsity housing feasible, as people were no



longer forced to live either near their place of employment or a transit station to transport them
there. City functions could bgeparated through exclusive zoning patterns, enabling people to

escape the pollution and bustle associated with industrial or business areas.

Theevolved form of many colonial and pestlonial African cities fit into these latter stages of
urban evolution because contemporary urbanization in Africa started at a time coinciding with
the period of the rising popularity and proliferation of the peabantomobile. Nevertheless, it
would be native to state that the rise in automobile ownership alone has led to the rise of urban
sprawl,as there are many other important contributing factors. Defaal(2000:7) believe that

above all else, suburban api is the direct result of a number of policies or their absence and
failures in the case of the developing world that conspired powerfully to encourage urban
dispersal. The most significant contributing policies in the US have been identified as the
Fedeal HousingAdministration and Veterans Administration loan programs, which following

the Second World Wasrovided mortgages for over eleven million new homes. Intentionally or
not, policies such as these discouraged the renovation of existing housing stock, and placed
great emphasis on the construction of sifighaily, detached houses, the foundation of-low
density development (Duany et. al., 2D0&/orking in combination with rapidly rising rates of
home and automobile ownership to further entrench-dewmsity, automobilei oriented
development was federal investment in a 41,000 mile interstate highway mrogtach
coupled with federal and local subsidies for raagrovement and the neglect of mass transit,
helped to make automotive commuting affordable and convenient for the average citizen

(Duanyet.al.,2000:8).



In conjunction with these regulatory aties, which encouraged the decentralization of
metropolitan areas, the emer g ehasccentribufed o ni ngo
creation of singlaise developments and the spatial separation of the home from almost all other
activities which pople are required to undertake on a daily basis. This is clearly another

elementot o d a y 6 spravd In bligenia, one can safely infer that it is in fact the absence of

workable urban development policies of the failures of existing ones that has resulted in the

present sprawled form of most of our urban areas.

2.21.3 Characteristics of sprawl

There are many characterigtithat can be associated wittban sprawl although theremains

debate in the planning literature with regards to the developofieat exact definition for the

term, and disagreement whether particular urban forms should be categorized as urban sprawl! or
not. Acording to Gilllham (2002) there afeur maincharacteristics of sprawl, which mirror

the earlier definition given. These characteristics are commercial strip development, leapfrog or

scattered developent, low density, and large expaes of singleise development.

(a) Commercial Strip Development

Commercial strip developmens$ characterized by huge arterial roads lined with shopping
centers, gas stations, fast food restaurants, -thireeigh banks, parking lots and many large
signsdé6(Gill ham, 2 0 0 2 veBy)low dedisByt and gminodile depdndept,me nt 6
with retail configured in long, low boxes (portakabins /containers) or in a small pawilluiok

are always surrounded by large parking lots. Trips between the different retail outlet are almost



al ways made by <caryt 6dureattuor et hoef 6Ot hsep rsetardi paq an

emphasis placed on the needs of pedestrians.

(b) Leapfrog or Scattered Development

Leapfrog and scattered development go beyond the urban fringe to creatg mathmunities
that are isolated from the city by areas of undeveloped land. In many ways these can be seen as

the most extreme examples of urban sprawl, with a highly ineffioes of land, and a greater

need to build highways and other infrastructure to service the outlying areas. Leapfrog
development can be distinguish frains at e | | isimédar type of déveloamerteyond

urban fringe, by t heyardomcenagaintlse almastcekcludive eliance d e n s i
on the automobile as the method of transport for those living in such areas. The result is a
haphazard patchwork, widely spreaghart and seeming to consume far more land than
contiguous development (Gillharg002:4), and even though the open tracts of land are usually

filled in eventually, leapfrog development remains an inefficient use of land.

(c) Low Density and Single Use Development

The third, and perhaps most commonly recognized aspect of urban dpras/low density.
Gillham (2002) describes the density of urban sprawl as Igetaveen that of the crowded

urban core and open countryside, but being much lower than order towns and cities. Buildings

in6bsprawl 6 devel op mestoty,widayrsgaced &nd with iatértening parkimgy | e
lots and roadways. Density is normally measured in ternpgoptilation density, or dwelling
unit per area. The mixedse, highedensity developments of early tateeth century cities,

which facilitated both walking and the use of public transport, have been usurped by spatially



di spersed cities and Obedroom communitiesd of

accessible only by car.

(d) Absence of Pulic Space

In addition to those elements of sprawl mentioned above, the absence of public space is a
characteristic thhalddd  radmmundietnt i ffri @m @nedstphat
(2002:7) elaborates, urban sprawl is distinguished by an unbroken fabric of privately owned

land divided only by public roads. The major civic open spaces, parks and commons that grace

many older urbacore areas can be few to nonexistentnuchofthe s pr a wl areas of

cities. Clearly urban sprawl is a complex phenomenon, involving the four aspects listed above.

2.21.4 Spatial conceptof urban sprawl

The analysis of spatial structures and pattern are central to geographic research. Spatial
primitives such as location, direction, orientation, linkage and pattern have been discussed as
general spatial concepts in Geography (Golledge 1995). In Geography these concepts have been

implemented in a variety of different ways. In this study, thechgstialconcepts and the

analysis of spatial structure and pattern will be approached from the perspective of spatial
metrics (Herold et.al., 2005). Under the name of landscape metrics, spatial metrics are already
commonly used to quantity the shape gadtern of vegetation and natural/anthropogenic

| andscapes (Ob6neill et . al ., 1988; Gudalaf t an,

2002).



Landscape metric was developed in the late 1980s and incorporated measures from data
information theoryand factual geometry (MaDelbrot, 1983). Based on a categorical patch

based representation of a landscape. Patches are defined as homogeneous regions for a specific
landscape property of interest, such@® i ndustri al l and & OGeptalr K66 or
Z 0 n eahdscape metrics are used to quantity the spatial heterogeneity of individual patches, of

all patches belonging to a common class of the landscape as a collection of patches Shannon and

Wave (1964).

2.21.5 Spatiotemporal approach of urban sprawl

Different disciplines look at urban sprawl approficim different viewpoints. This approach is

based on scientific research techniques of deductive and inductive approach.

2.2.51 Deductive approach this is traditional approach in whiche urban sprawl pattern can

be examined from general to specific (i.e.-tmgtom approach). In this regards the urban
sprawl can said to be an outcome of-gpecified process of urban change. Therefore according

to this view point a structure of an urbaystem can be determined by the process of the sprawl
(Herold et.al., 2002). Geography. Economics and Urban planning are major disciplines, which
commonly view spatidemporal pattern of urban spradrom this angle (approach). This
perspective is criticized of being on only marginal representative of dpatjworal
complexities of urban change (Batty and Howes, 2001). This approach answers questions of,
how urban structure form overtime? By examine drivers, and factor of urban sprawl process.

According to Heroldet.al., (2003) the factors that determine the sp#&gimporal dynamic of



urban sprawl process are growth rate, terrain, facilities attraction, growth constrains, and

deliberate factors shicas business cycles, and planning efforts.

The approach focus more on isolating the drivers of growth rather than solely the emerging
geography patterns. This several urban models have provided weight to which a deeper
understanding of urban dynamic (hdae basedypon, but limitations of availability of suitable

data that can be compatible to the theory in still a constraint (Longley and Mesev 2000).

2.2.52 Inductive approach: this approach is based on bottom up perspective from which an
evolutionof urban structure or pattern is examinedrfrdrivers or factors changee. al.,2003).
Therefore this approach is an empirical observation that link temporal dynamic to specific
hypothesis about the process involved. This empirical observation of spbeanl pattern can

be derived from time seriesbservation of remotely sensed data. An integration of spatial
analysis, Remote Sensing and spatial Metrics in understanding geographic phenbmeana,
recently attached the attention of researchers. Sestrdies have been carried out to link
empirical observation with urban theory. Sudhira (2004) has integratedtzgad and cellular
automata model in simulating urban sprawl. Abgtedral (2011) established that deterministic
approach can be used to deb urban sprawly considering the change of pixels in a temporal
imagery data, the growth ofiilt-up aea can be detected based oméighbourhoods dynamics

as similar to cellular automata theory.



2.2.2Gis and remote sensing techniques in urban sprawl! studies

One of the most important paradigms in Geography and related disciplines that manage or use
spatial data, associated with methodological changes is the advancement in Baeibte
Sensing and Comper aided Geographical Information System and the availability of satellite
imageries. Remote sensing technology has been the subject of research in a variety of contexts
and situations and has been successfully introduced as sole, complementary orative&obo

source of data for many applications (Batty, 2000).

Remote Sensing technology has great potential for acquisition of detailed and accurate land use
information for management and planning of urban regions. Howeveteteemination of land

use dat with high geometric and thematic accuracy is generally limited by the availability

of adequate Remote Sensing data in terms of spatial and temporal resolution and digital image
analysis techniques ( Herolet. al., 2002). The technique of Remote Segsiorovides a
powerfultool for studying urban issues, like land use/cover changes, urban growth modelling,
urban sprawl etc. Remote Sensing image classification is one of the important application
aspects for Remote Sensing technique, through computeasging with specific software, like

ERDAS, the results of the classificationlahd use can be aupatted Feng, 2009).

For decades the visual interpretation of areal photography of urban area has been based on the
hierarchical relationships of basicage elements. The spatial arrangement and configuration of
the basic elements (tone and colour) combine to give higher order interprétatiomres of

guarters complexities such as size, shape and texture or pattern and association, that are



significantand characteristics for urban areas and urban land use (Bowden, 1975). Much of the
expert knowledge of the human image interpretations was lost in the transition from air photo
interpretation to digital analysis of satellite imagery. The great strengRemibte Sensing is

that it can provide spatially consistent data sets that cover large areas with both high detail and
high temporal frequency, including historical time series. Mapping of urban areas has been
accomplished at diffent spatial scales e.g. with different spatial resolutions, varying coverage
or extent of mapping area and varying definitions of thematic mapping objects ( derald

2005). Global and regional scale studies are often focussed on mapping jusethefntban

area (Schnnidest.al.,2001). One of the basic difficulties of mapping urban area from remotely
sensed data is that of indistinct demarcation between urban and rural atleagdges of city.
Remote Sensg provides an additional informatiothat closely respects the actual physical
extent of a city still remains problematic and individual studies must determine this own rules

for differentiating urban from rural land (Clarkset.al.,1998).

2.3 LITERATURE REVIEW

Ujoh, Kwabe and Ifatimehif2009)in their research, onrban sprawl in the Feder@lapital

City, Abuja: UsedGeographic Informatio System, Remote Sensing aBtbbal Positioning
System (GPSand discovered that as a result of fast rate of urbanization, rapid urban sprawl
occurred. Aliyu (2011) also analyzed the pattern of urban sprawl asdMihnagement
Implications in Kaduna metropolis. This research work, however concentrated on the use of
Shannondés Entropy, GI'S and Remote Sensing
implicationfor management in thstudy area. Jinadu (2004) carried out a&aesh on urban
expansion anghysical Development Problesin Abuja using a statistical method of apaing

sprawl. From the findingst was clear that there has been a considedsgece of urban sprawl

n



within the study areao the extent that more than eight (8) setdatroutskirt the study area

wereformed

As a bold attempt in management and controlling such effect by the Nigerian Government, the
Federal Environmental Pratiion Agency (FEPA) (1989) was established as a National Policy

on EnvironmentMicheal,(2 009) i n hi s sprasvispat@rn and measutdmém a n

Lokoja, Nigeria. He find out that Lokojéhas been experiencing a large influx of population

from its surrounding regions, which has led to rapid growth and expansion that had left
profound changes on the landscape in terms of land udarashdover Ndabula etal. (2013), in

their journalonenvr on ment al pr ot ect iemporaltlyhdmes oflamchusey s i s o f
land coverstructure in the Kaduna inner core city region, Nigeria. They however, critically

analyse the extent, rate, as well as the magnitude of change among various land cseela

in the study area, providesasis for comparisms with other places atsbexplain the nature

of spatietemporaldynamics of land use land cover as an index of lamplad@ation. Adedeji

(2010), in his journal of sustainable development in Africab6 The ur ban envir onme.]
in Nigeria; Examine the causes and implications of increasing environmental deterioration for
sustainable development in the country and also identified eblantecedents of Nigerian

cities, rapid urbanization and poor psychological orientation of residents as being for the

current situation Ajibua (2013), examines the pattern and techniques for municipal waste

disposal and the consequent on the healthopiulation. Fatih and Serdar (2008), in their
research work o6 Analyzing urban sprawl pattern
urban sprawlusing sprawl index and analyses urban form through fractal analysis for

characterizing urban sprawl istanbul.



2.3.1SRTATEGIES FOR THE CONTAINMENT OF SPRAWL

2.3.1.1 The compact City

Much of the planning literature from 1990 onwards focuses on the compact city: a concept
designed to implement sustainable development within the urban environment and to counteract

the perceived negative social, economic and environmental impacts ofspraart. There have

been many attempt to define exactly what a com
relatively highdensity, mixeeuse city, based on an efficient public transport system and

di mensions that enc o(@Burtang2000W870)k Throwgh iatensificationc | i n g &
of development within the city, many problems related to urban sprawl have the potential to
overcome, reversing the unsustainability of spragk developments. Compact city policies

have often been designpdmarily to reduced the use of private cars and to

minimized the loss of open countside. However, proponents of the concept claim more than

just environment al benefit can be gained from
settlements & argued to be more socially sustainable because local facilities and services can

be maintained, due to high population densities, and therefore accessibility to goods and

services is more equitably distributedd (Wil l:i

Furthermore, high ehsity urban living is seen as a prerequisite for vitality, vibrancy cultural
activities and social interaction (Williams, 1999:168). The rejuvenation of local economies,

particularly in downtown areas neglected by urban decentralisation and sprawlies#iajbp



also be achieved through intensification. Therefore, at least theoretically, it appeared that a

solution to the sustainable city problem had indeed been discovered in planning literature by the

mid 1990s, although with scepticism from some sashBreheny (1992, 1996), Gordon and

Richardson (1997).

Contention over exactly what a compact city is, and how a great varietyudfaf forms have

been promoted as being O6compactd has prolifer

urban sustainability over the past fiftegmars .According to Thomas Cousins (1996:54), initial
impressions of the compact city invoke an intensedieval city, whose limits are clearly
visible, and where the hub of activity is confined within the city walls. While it is highly
unlikely that urban planners advocate rebuilding walled cities, it is a confinement of urban

activity that appears to be stodesired by the supporters of the compact city theory. Indeed,

Locks (1995:173) definition of compact city a
full est use of l and is already urbanised, befo
definii on of encouraging devel opment to where 0
already taken placeé typify the approach of th

However, although there may be consensus that the compact city is clearly distinct from urban
sprawl, there still remain many questions surrounding exactly compactthe compact city
should be, and to what extent it extends beyond a simple popula&msitydincrease in the
urban environment. Scoffham and Vale (1996) argue that is highly important to ask these

guestions about what the compact city is; whether buildings should be brought closer together;



whether the number of people living in buildind®sld be increased; whether dwelling density

or activity density that need to be d6édcompact e
compact city debate. According to Pratt and L
with the compact city hypo#sis is that it brings very diverse concepts together under a

potentially misleading banner 6.

Generally three aspects of the compact city are identified: adaighity city, a mixedise city,

and an intensified city (Burton, 2002). The first two aspexts related to the form of the
compact city, while the third focuses on the process of making the city more compact. This third
point is critical because there are few opportunities for a compact city to be created from the
scratch, which in many case wduappear highly contradictory given the aims of urban
compaction. Thus more compact cities can only be achieved through a process of making
existing cities denser, of encouraging more people to live in urban areas and of building at

higher densities (Wilhmset.al.,1996:83).

Therefore, there is general agreement that the
in density from current levels. Given that the main goal of the compact city model is to reduce

the impact of urban development upoe tountryside, most future urban growth will need to

occur within existing city boundaries (Williams, 1999). In an attempt to replicate the
O6supposedly desirabled densely developed cores
of intensification hag¢ b een proposed, such as oO0the develo
urban land; redevelopment at higher densities of existing buildings or previously developed

sites;subddi vi si on and conversions; as wel | as addit



However, the nature of t hi-lss edée ndsé L gl d mme reta,s eg n
variety of international interpretations of the compact city concept are still contentious issues in

the urban development literature. Lock (1995) claims tmatetis no technical or professional

agreement on how best to measure density and that few planners are comfortable in

distinguishing between net and gross residential density or overall town density. This

disagreement makes it difficult to draw out themponent of urban intensification and to

identify what types of intensification should be encouraged, and what should be avoided. The

nature of urban compaction has been deemed very important (Burton, 2002; Breheny, 1996)
because certain types of develomiare generally thought of as being more desirable than
othershigh-rise apartment building are often associated with crime, overcrowding and the
6failur-el o€ktlowerngdé (Wil liams, -dénSit9tatisnoMc Lar en

characterizé by highr i se i s often-ct homghyg 6 ethl\WWa9) 6 & mwn

The environment al arguments for the compact ci
Greenfield development and the number of car trips per person are reducedyekave
guestioned by empirical evidence. Williams (1
London Boroughs which had been intensified over a ten year period showed no reductions in

car use. Travel patterns were so complex, due to lifestyle shiftesucrosd. ondon commuting

and increased journeys for l ei sur e, t hat no
environmental gains made from not developing beyond the urban fringe are often negated by

60t he subsequent | o s s ayonkan a reffuation inoegpatogical Smpaertane t h at

l and, and a | oss of space for tree and other g



The economic benefits of urban intensification frequently fail according to Gordon and
Richardson, (1997) while there has beereliginpirical evidence to show that higher population

densities lead to economic growth. However, a recent study by Carruthers and Ulfrasson (2003:
506) across 283 metropolitan areas in the US 6
declines atgreater densities and inases with the spatial extent afr bani sed | and a
Therefore, while some efficiency gains may be possible for the provision of services through
increasing population density, the complexity of the whole compact city conceptsrthat in

many cases no direct parallel can be easily drawn between economic growth and intensification.
Closely link to whether urban compaction can be implemented are doubts over whether this will

be acceptable to local residents.

Percepti othev eolfo ponewnetrd6 have | ed to communities

are being overcrowded, and losing amenity. This leads to battles to stave off development,

usually on back land sites, or widlved amenity space such as playing fields or sports grounds
(Williams et.al., 1996: 86) Thus, even if urban compaction policies are implemented
successfully, they may not be acceptable to large tracts of the populasoitjing in the
reversal of such policies by locally elected councillors keen to retain their jobs. Breheny (1997:
213) clams that generally, marketing surveys carried out by Hmikkers reveal a strong
preference for houses with gardens and as mspele in both as possible, an urban form that

contradicts compaction.

Moreover, development s requiring shared driveways, smaller units, multiple extensions

turning detached houses into terraced housing, and other methods used to increase the density of



use among the urban environment, have led to a perceived reduction in quality of building
stock, especially in the UK (Williamst.al., (1996). Fillionet. al., (1999: 1319) summarise

many of these problems by st at padlcgsihsphiradby 6 One
such criticism of urban sprawl have had little influence on urban development which remains
predominantly low density and car dependent. Proposed corrective measures have been

stonewalled by a deegeated consumer taste for lol@nsiy living and by vigorous anti

intensification (Not In My back Yard) sentiments. Furthermore, even massive transit
investment, suburban downtowns, and urban regeneration projects have failed to alter the heavy
car reliance typical of suburban forms of umsation. (Duanyet al 2000). Clearly, valid
guestions have been raised in the literature over the past eight to nine years about the veracity,
feasibility and acceptability of the compact city as a tool for promoting urban sustainability. Not
only has te literature focused on the shortcoming s of certain types of urban compaction, but
the whole concept of increasing urban sustainability through intensifying activity within a more

confined area has been questioned and found wanting.

As a result, many smarchers have begun to look at new approaches to promoting urban
sustainability: if urban sprawl is clearly unsustainable, but urban intensification is only
guestionable sustainable and riddled with issues and complexities, what methods should be used

in the search for a sustainable urban form? (Jehk$, 1996). The burning question in most

urban sustainability researchersé minds has be
implement urban intensification policies, and to monitor their pssgmeith utmost care or

whet her to abandon the whole 6compact cityodé c¢

new methods of attaining a more sustainable urban future.

2.3.12 Growth Management



Growth management is generally defined as the regulatidéimecimount timing, location and

character of development (Levy 2009). Growth management programs are often heavily
motivated by environmental considerations. A related consideration may be ensuring a desirable
pattern of land development in future yearsederving an existing lifestyle and community

ambiance are common motivatgions as is ensuring that community facilities such as schools,

roads, utilities and recreation will be adequate for future needs. In some cases, a major goal of
growth management wilbe fiscal, ensuring that the community will not be swamped by

devel opment i mposed cost. Lastl vy, growth manag

the good thing to ourselves motivationd (Levy,

In general, growth management plans or systamsrade up of elements that have been well

known to planners for years (Levy, 2009). However, Growth management systems differ from

traditional comprehensive planning not in the elements that compose them but in the synthesis

of those elementsSpecifically, growth management systems are generally characterized by

every close and loaterm coordination between lanuge controls on the one hand and capital
investment on the other. They are often also characterized by the use of more modern
approabes to laneuse control and often, by a great sensitivity to environmental iséileen

growth management appeared in the late 1960s and early 1970s several different terms with
overl apping meanings came in to taithefiepldin6 A revi
the 1970s carried, the title management and control of growth. In addition to the terms growth

management and growth control, the term no gro



Growth management might be taken to mean managementiviahg implication, of limiting
growth. Growth control carries the implication that growth is not only to be managed or guided
but also to be limited. The term no growth carries the obvious implication of an intent to step
growth entirely. With time, grovit management became the standard term covering programs
that fit all three senses of the terms just noted (Levy, 2009). The motivation and approach to
growth management for any municipality needless to say it highly dependent on the prevailing

political, social and economic clime.

2.3.13 Smart Growth

In the middle of the 1990s, the term smart growth appeared on the planning scene and rapidly
became the buzz word of the day. The term was first used in connection with the Maryland state
plan in 1996.Whethesmart growth is inherently different from growth management as just

described in earlier above or it is basically growth management under a more attractive name.

6who could be in favour of stupid growth is

with smart growth has been driven by a concern with suburban sprawl., a condition that derives

directly from population growth.

The biggest force behind smart growth in the US has been citizen concern over one aspect of
sprawl, namely traffic congestionh& suburban resident who finds that his or her commuting
time is increasing because of growth traffic congestion on major roadways and who finds the
trips to shopping, to visit friends and to entertainment and recreation are making him or her

feels as if he car is becoming a second home is likely to feel that something need to be done.



Often that something is planning for smart growth. Other forces behind the push for smart
growth have been concern over preservation of the natural environment and cdtitevhat/

some suburban residents may regard as excessive urbanization of their environs (Levy, 2009).

Because smart growth does not have a precise definition, the term means the method used was
clearance and rebuilding directed by local agencies andgegpy large Federal subsidies. It

was and still stand as the largest Federal urban program in US history, and it reshaped parts of
hundred of communitie€Congress intended urban Renewal as a housing program, as the goals
listed earlier indicated but @agne went by, commercial and even industrial development were
included as a way of revitalizing and modernizing the economies of cities where renewal was

executed.

A critical concern in any urban Renewal program is the fragmented nature of land hiolding

urban areas. As response to this, quite a number of models and strategies have evolved over the

years to deal with this concern. These include various land readjustment models like the one
used in Japan which Morales (2010) refers to as instigatguey exchange. Locally, the
overriding public interest clause in the Land Use Act provides a good alternative for

overcoming this challenge.

2.3.2The Effects of Sprawl: Sustainability and $rawl

The termsustainable in reference to human development patterns, first appears to have been

used in the 1972 study of global resource use: The limit to growth (Meadt@ks1972). The



authors of this work believed that the catastrophic collapse of global systems woutd occ

midway through the twentfirst century if current growth rates and resource consumption
continued, and that the only alternative was
condition of ecological and economic stability that is sustainablefar t o t he f ut ur ed
etal.,1 97 2: 24) . At the ti me, such thinking was ¢

had barely emerged.

However, events around this time including the 1972 UN conference on the Human
Environment and the 1973 aitisis forced many academics and policy makers to accept that

current trends could not be maintained forever, and that drastic measures may be required to
conserve natural resources for future generations (Arbury, 2005). During the late 1980s and

early 199s WCED report Our Common future and the 1992 Earth Summit in Rio de Janeiro

(WECD, 1987). The most commonly used definition of sustainable developrient,
recommendation of both the WCED report and t he
the need®f the present without compromising the ability of future generations tom meet their

own needs (WCED, 1987: 43). The definition recognizes the importance of ensuring that the

needs of the worl dés popul ati on a forthemeedsmo me n't

of people in the future.

Therefore, the concept of sustainability development, which has formed the basis of
environmental law in many countries around the world over the past fifteen years is strongly
relatedto the ethical norms of welfey distribution, and democracy while recognizing that
natureds abi |l i-mage encmactamergscandopollttiannsalimited ( Naess, 2001).

Haughton and Hunter (1994) have identified three basic principles of sustainable development:



The principle 6 inter-generational equity; the principle of social justice; and the principle of
transfrontier responsibility. Each of these principles is seen as equally important in achieving
sustainable development, especially when attempting to apply the coneegituation such as
designing more sustainable cities. The principle of igrerational equity, or futurity, is what

most people concentrate on when talking about sustainable development: the need to consider
the effects on f utdagpistionsevhea urddrtakinghasmyhumae actvly a n

(Haughton and Hunter, 1994).

However, equally important in the eyes of Brundtland Commission was the principle of

soci al justice,§emérsat ikmmavn eadcguidbtiynddeklad in h at pov
present generation as it is a prime cause environmental degradation, Sustainability according to

the generally accepted definitionomeans a more even distribution of resources, wider
participation in environmental strategies and policies, and always taking in to account basic

needs and common aspirations. Finally, Haughton and Hunter (1994) refer to the principle of
transfrontier respnsibility, as the need for people to take stewardship of the global

environment at a global level, which is necessary because many of the environmental problems

(such as global warming) transcend national borders. The principle also requires developed
countries to refrain from the exploitatiari resources in other areas, which can distort regional

economies and ecosystems.

However, there are major potential problems for those attempting to implement sustainability
throughout the world cities, as the noept appears to conflicts with urbanism as the

fundamental level. Indeed, Elket.al.,(1991: 6) state that cities have never been sustainable;



rather 6 the process of wurbanism in antiqguity
hinterland Cities have always exploited the surplus food and materials produced in the
hinterl and, and t hus interfered wi t h previou
fundamental conflict between sustainability and urbanism becomes clear when one analyses th
environmental impact of urban areas. Cities house a concentration of polluters)dustny to

car s, which contribute t o cyldhand abuldsleadspa giolmah o f t

warming. Moreover, the vast food and energy use of the @ytes what has been termed an

enor mous Oecol ogical footprintdé; theNaasmjount of
2001).
Further more, not onl y e éut they daeeyh®cming imbre e s un

unsustainable all the time, as theradsdoubt that the prmdustral dense European city would

have consumed far less than cities today which are characterised by urban sprawl. Nevertheless,

it is clear that while cities may never be at
become mor e ¢ s us hdaHumea (b1P9d)thave dalaulatgchtihabom avarage each

city of one million people consumes 625,000 tonnes of water, 2000 tonnes of food and 9500

tonnes of fuel, and generates 500,000 tonnes of waste water, 2000 tonnes of waste solids and

950 tonnes of aipollutants on a daily basis. While this lewélresource consumption is clearly
unsustainable, it remains very difficult to device ways to reduce the levels of resource

consumption while maintaining the relatively high standard of living that people ienjdies.

Although cities in the developing world are growing at a much faster ratetiiose in

developed countries, the amount of resources used in these countries pales in comparison to the
unsustainable use of resources in every large developed city. This means that increasing

the sustainability of the worl dodéos developed art
makers, as there is both potential for great improvement and available resources to help

implement necessary changes.



Furtrermore, as intrgener ati onal equity i s a key el emen
sustainability, it i s i mportant t o anal yse t

communities, as well as how these impacts are set to develop in to the futureniewially,

there are two main concerns related to urban spréel rate at which it is consuming the
landscape, and the air pollution that such a high level of automobile reliance is causing
(Williams, 1999; Newman and Kenworthy, 1989; Guiliano and jama 2003; Garcia and
Riera, 2003; Anderson et.al., 1996; Kenworthy &lginan, 1990; Keyes, 1982; Owens, 1986).

As already mentioned, the great irony of urban sprawl is its attractiveness at the individual level,
in particular the spacious sections andgéarhouses of recent development, but its

destructiveness communally.

According to Burchell and Mukherji (2003), 74fut of the 3091 counties in the USA are
affected by urban sprawl, and 13.1 million of @5 million projected households for the
period 2000 to 2025 will be constructed in areas characterised by sprawl. Therefore, at least in
the USA, urban sprawl is a widespread problem affecting much of the urban development that
has occurred in the padifty years. This ubiquity means that any negative environmental
impacts of sprawhre very significant, not just affecting a small proportion of the environment.

It also means that the loss of land due to development is significant, with the American
Farmbnd Trust believing that about 400,000 acres of prime farmland is being lost to sprawl

each year in the USA alone (Gillham, 2002:.75)

This also leads to the destruction of natural habitat for many species, which as a result have
become endangered or ane the brink of becoming so. Sprawl consumes land with particular

ferocity, due to its highly inefficient form. This generally includes a surprisingly high



percentage of land in sprawled urban areas being devoted to the needs of the automobile, with
many American cities having close to half their land area occupied by either roads, highways,
parking lots or other automotixserving facilities (Duay et.al., 2000).This compares with

about ten per cent of more compact cities being devoted to the automdiidle would lead to

a far smaller loss of productive land (Duastyal.,2000). Here one can begin to draw a parallel

between American cities and Nigerian cities especially the capital, Abuja.

Economically,urban sprawl has been shown to be highly iniffi; especially in the provision

of services and infrastructure by local governments. However, once again there is a strong
mismatch between individual economic effect of sprawl, and those on society. Deal and Schunk

(in Duanyet.al.,2 00 0) summari se this conflictprabbly st ati
development patterns are preferred because they are relatively cheaper for the developer and
individual purchaser at the expense terfandt he br o
sewer infrastructure cost are one particular aspect of urban sprawl which can prove to be
prohibitively expensive for local governments. Burchell and Mukhherji (2003) stata that under

conventional (sprawl) development in the US between 2000 ariitBég: is a projected

expenditure of aboutl90 billion dollars in providing necessary water and sewerage

infrastructure expansion to primarily singiemily detached subdivisions.

Although much of this investment would still need to occur under a ncompactype
development, mukiamily units require fewer laterals, fewer outdoor sprinklers and generally

use less water than single family homes. Road infrastructure is another area where significant



cost saving could be made by focusing developmen& imorec o mp a c t manner . 0 |
conventional devel opment 6 the US is projected
period 200€2005 to provide necessary road infrastructure, amounting to an additional two

million lanes miles of local roads (&chell and Mukherji, 2003: 1537). While there would still

need to be significantinvestmemtn d er a O6managed growt hd policy,

period could be around 110 billion dollars, or an 11.8 percent saving in local road costs.

As well as basic infrastructure costs. Sprawl is also economically inefficient with regards to the
cost of local public services. As development does not usually pay for itself, and required
services includes schools, hospital and other government servicesafeogenerally lower in
denser areas close to urban censsseconomies of scale and absorption of existing excess
capacity can reduce the need for expensive new developments (Burchell and Mukherji. 2003;

Auckland Regional Growth Forum, 1999).

Whilesocih i mpacts such as a 6l oss of communityd o

being very vague, the health impacts of the ©6s

socialcost, in addition to the economic costs already mentioned. Tha effautomobiles, the

overwhelming dominant mode of transportation when urban sprawl exists, on health and well

bei ng, |l eads to some very sobering figures. A
who die on US high ways every year is the equivatd a fully loaded Boeing 747 air craft
crashing every three days, killireyeryone aboard. In 2000, almost 6.5 million motor vehicle

crashes killed 41,821 people and injured more



vehicle accidents ared¢Heading cause of death for people in the US of every age between four

and 33. In Nigeria, even though there is no reliable data on the figgaled casualty figures

arising from automobile accidents, estimated statistics show a high rate of accidg tea
injuries and f at al-iwaysespecialy withihtee ufbantenvoomrbest. hi g h
Furthermore, it is claimed that the physical structure of sprawl development, througtet gre

reliance on the automobile as the primary method of tratatjmm, discourages walking and

other physical activities, therefore increasing the possibility of many physical ailments such as
hypertension heart disease and type diabetes(Kelly-Schwarz et.al., 2004; Badland and

Schofield, 2005).

As outlined abog, the negative environmental, economic and social effect of urban sprawl are
widespread, divers and clearly at odds the concept sustainability.isThist particularly
surprising, given Elkingt. ald s (1 1991) assertion that ur bani sn
sustainability. However, what is clear from the above analysis of the urban sprawl literature is

that improvements can be made with regard to sustainability of our citiesetenk$1996: 4
expand on this, statingthat wi t h such a | arge proportion of t
environmental problems, and consumption of resources, cities clearly appear to be the most

important location for action to help the goals of sustaindbdev e | o p me n tachiévindp er ef or e

urban sustainability has been identified as a key part of any shift towards achieving sustainable
developmenton a global scale. Due to thishallenges, much of the planning literature
throughout the 1990s has concergdabn the question of to design the urban environment in a
more sustainable way, and to look for alternative to the ubiquitous sprawl that has dominated

most urban development since the Second World War.



Firstly, there is the need to identify what urlmaricomes can be said to contribtd sustainable
development. In response to this need, Neass ( 2001: 506) has identified five elements of urban
development and spatial planning deemed necessary for sustainable development to occur. They

are:

A reductionof the energy use and the emission per capita in the city to a level compatible with

the ecological and distributional criteria for sustainable development in the global level;

1) A minimising of the conversion of and encroachments of natural areas, ecasgsigm

soil resources for food production.

2) A minimising of the use of environmentally harmful construction materials;

3) A replacement of opeaended flows, where natural resources are transformed in to

waste with closed loops relying to a greater extent @aloesources; and

4) A sound environment for the city habitants:

give opportunities for the population to experience and become emotionally relate to nature.

Clearly, a fundamentally shift in the form and functafrthe city will be required to meet any
of these criteria for sustainability. Urban sprawl clearly conflicts with most, if not all, of the

el ements of sustainable devel ophaktattAgehda st ed abo

both suggestthat he obj ecti ve of ur ban sustainability
the preservation of open space sensitive ecosystem; reducedchite use; reduced waste and

pollution; the creation of liveable and communityriented human environment; dete

affordable, and appropriately located housing; improved social equity and opportunities for the

| east advantage, and the devel opment of rest o

134).



The concept of sustainability itself has been widelyqeréd on the notion that it is too popular
hence impossible to disagree with and atfficult to define. Traditionally, many North
Americans, Asians, and even Africans have define success in terms of a big house on a big lot.
Such cultural attitudes abblandscapes, privacy, and leisure may inhabit the willingness to
adopt sustainable practices that require social responsibility, and that entail significant spatial
and behavioural changes. Qustainable societpperates differently from the one we know
now. 6 For sust ai na bnplementgd intfuduredban develapments aitheu | | y
these cultural attitudes will need to dramatically change (Which appears unlikely in the near
future), or development will need to be carefully designed to be maweoementally,
economically and socially sustainable, but at the same time appeal to consumers as attractive
places tolive. The compact city concepttempts to provide a more sustainable alternative

style of urban development to sprawl.

2.3.3INSIGHTS AND CONCLUSION

This chaptehas preided aninsights into the review of the related literatures, conaspuell
as the effecof urban sprawl. It clearly established that sprawl as an urban phenomenon is not

necessarily engendered by lack of planning but actually in most cases a direct product of

planning and urban management intervention and policies making it a rather emsi#dov
subject among environmental managers and planning professionals and policy makers. The
causes of sprawl however vary from region to region, country to country and city fBocify,

there are three facets of concern as relate to the effectsasil sprd they are; environmental,

economic and social concerns. The scale of these concerns however is dependent on local



priorities and policies that vary from city to city. Added to concerns is also the fact that sprawl

has its proponents just like it hias opponents.



CHAPTER THREE

STUDY AREA AND METHODOLOGY

3.1 INTRODUCTION

This chapter intends to bring out an overview of tgavia Metropoliswas based on weather
and climate, population, vegetation etc, &oav the typesand sources of research method was

applied in the study area
3.2 THE STUDY AREA
3.2.1Location and Extent

The study area is located in Zaria which is situated between latitudésdl® N 6 6 N1 of t he
equator and longitudes"3 6 6 46806 F of the Greenwich 3deridi an,
below. It is situated in Kaduna State of Nigeria. The area covers Zaria and Sabon Gari Local
Governmest. It is bounded to the North by Giwa Local Government, to the West by Birnin

Gwari Local Goverment Area, while to the East and Soulfast by Soba Local Government

area of Kaduna State respectively. The area include SaaonZaria city, Gaskiya, Samaru,
TudunWada, Kwangila and Dalagaiji. It is located in the central plain of northern Nigeria,

about 950km from the sea
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3.2.2Weather and Climate

Zaria possesses a tropical continental climate with a pronounced dry season, lasting up to seven
months (October May). During the dry season, a cool period is usually experienced between
November and February." This emanates from the influence of thb-&sterly winds (the
Harmattan) which control the tropical continental air mass coming from the Sahara. This
weather prevails over most parts of the country. The NE winds are characterized by hazy to
dusty conditions and low temperatures, as low as 1@b @ght. In the afternoons, up to

402C is sometimes recorded. The humidity also drops to less than 15% in December/January.
Zaria experiences a brief period of hot but dry weather in March and April, followed by a
progressive incursion of tropical mi&me air mass from the Atlantic Ocean which displaces the

NE (Harmattan) winds. During this short period, the mean daily maximum temperatures are
fairly stable, and they range from 38QC to 422C. After that, the South Westerly Monsoon winds
laden with maéture bring the rain in thunderstorms and squalls with heavy fall of high
intensities. The rainy season lasts from May to September/October withelomgannual

rainfall of ¢.1040mm in about 90 rain day§lortimore1970. .

3.2.3Vegetation

The relatively deep tropical ferruginous soils and climate conditions of Zaria are suitable for and
sustain a good cover of savanna woodland (Northern Guinea Savanna) with a vayiasses,
woody shrubs and talirees. However, increase in human pofafa with its concomitant
demands for grazing, subsistent cultivation, fwebd, and poor land management have had

great impact on the natural vegetation. Consequently, new plant communities are developing



around the townships and the densely nestedyedlaf Zaria. The present vegetation may thus

be described as parkland with annual grasses/shrubby cover interspersed

with trees of special food and economic values sucRadga biglobossa Tamarindus

indica and shea bultter trees.

3.2.4Drainage

The River Galma forms the main focus of the drainage systems in Zaria. Although the Galma
carries water throughout the year, most of its tributaries such as the River Samaru dry up
between January and June. The valleys of the streams to the North cdrgagenerally wide,
shallow and not incised. To the west and navdst, the valley bottoms are alleviated and are
singularly flat, wide and level. The soil in Samaru is made up of accumulated clay lying in a

depth of between 36cm and 119¢iMortimore 1970).

3.2.5Human background of zaria metropolis

3.2.51 Economic Development of Zaria metropolis

Agriculture is basic and oldest economic activity in Zaria, which involves the cultivation and
production of grains, legumes and some root crops. These crops are use for food and as cash
crops. Other crops produce alsclude tobacco, sugarcane and cattbime rearing of livestock

is also & important economic activitynd it is a means of livelihood to some peofilkere are

many other modern economic activities in Zaria due to increase urbanization. These ranges from
small scale industries to many mditee metal work, mechanic works, tailoring, printing press,
trading shops etc. These activities develop as a result of individual pursuing returns for family

upkeep (Mortimorel970.



3.2.5.2Population of Zaria metropolis

Zaria is the second largegtwn in Kaduna state capital, Kaduna. According to the 2006
population census, the two LGAs that make up the Zaria metropolis have a combined

population of 698,348 (with S/Gari having 291,358 and Zaria 406/d6@)more,1970.

3.25.3 Sacial Development

Urban Zaria being the study area comprises mainly the Hausa/Fulani as indigenes and many
other ethnic groups. The indigenes predominantly practice Islam as their religion. However,
cultural practices can hardly be separated from religious practices sgeblasion or purdah.

This is a practice of restrictingo me n a't home and can only move
permission and mostly at nighEamily settling in the area are of two types, a simple unit
(nuclear family) consisting of married adult, higevor wives and children, and a composite

unit (extended family) also known as economic unit consisting of two or more male adults
usually marriedstaying together in a compound setting. In some cases they cooperate to secure
income from the farm. In thisomplex unit which is also known as sociological unit, members

are ranked in order of decision making power and the subordinate having minor rights while

basic decisions are taken by the head of unit (Nwachukwu, 1990).

3.3METHODOLOGY



3.31.Reconnaissane survey

() Consultations with the relevant communities in the study area has been carried out
with a view to intimating them of the objectives of the study and to seek for their ~ permission

and cooperation.

(i) General overview athe environment has been carried out.

3.32 Data types and sources

3.3.2.-Types of data required

The data required for the study are:

i. Satellite imageries of Zaria Urban Area.
i. Normalised Different pattern of sprawl in Zaria.

iii. Changes andharacteristics of sprawl.

iv. Groundthruthof the study area.

V. Map of Zaria Metropolis showing approved layouts and development plans.
Vi. Population Data.
Vil. Google Earth scenes of Zaria at 32m resolution for the year 2013.

3.32.2 Sourcesof data for the study,

Two methods werese to obtain data for this study. The primary and secondary mefinzds.

primary sources are-

(i) Land Satmageof 198Q 1990, 200Gnd 2013rom National Centre for Remote Sensing,

Jos Plateau state



(if). Google earth Inc.

(ili) National Population Commission.

(iv) Questionnaire

The secondary sourcesThe data to be waserive from the following sources.

(Using Detailed field Observation/Survey.

(i) Review of related literatures from journals, telst®ks, internet materials, conference

papers, thesis and dissertations.

3.3.3Sampling Technique and Size

Since it will not be possible to get the population data covering the wards/layouts as the
National Population Commission does not render figures at ward level, the population of the
two local government area that comprises the metropolis was Reedlomsampling was
adoptedbecause of the large size in populatibwo hundreds copies of the questionnaire were
administered to collect relevant information that assisted in achieving the specific aim and
objectives of this studyTo achieve this, Zaria cityddunWada, SaboiGari, Samaru,
Kwangila and Dammagaji were adopted as strata. Because population svaoty distributed

within the stidy area, 20 averagedgrved as damage and not returned.

3.34 Data processing

This will involve the processing, allyais and extraction of relevaspatial information about
the study area from sources such as satellites images, and maps. This shall involve the

following:

a. Subset Satelite imageries ®ering Zaria metropolis were extracted from scene of satellite

images of 1980,1990,2000 and 2013.



b.Georeferencing

All the maps that weraused for thé study weregeoregistered to their true geographic
coordinates by creating a common geographical coordinate system for them using zone 32minna
datum to facilitate go-spatial processing and analysis. These will be carried out using ArcGIS

version 9.3 by Environment System Research Institute (ESRI)

c. Image processing of remotely sensed data

Because the satellite images to be used usually comes in bands and iardarg@verage,
appropriate bands combinatioalevant for this study wadetermine to produce a composite

band for all images, and suts from all the images waseated using geometry of Zaria to

obtain the exact images dfe study area. All thesgerecarried out using the raster processing
application in the ArcGIS 9.3. After obtaining the exact images of the study area for all the time
series, image classification wasarried out for all the images using supervised classification
method, and bsupported by ground truthing to determine the extent of urban built up and other
land cover classes observed in all gma. This was donfirst by carrying out image visual
analysis, which wadvolve digitally studying the spectral characteristics of fezg on the

i mages and their relativeds i mportance to this

3.35Data analysis

To analyze the rate as well as thettern of urban sprawl from 1980 2013, GIS software
(ILWIS 3.7) wasused to classify (supervisethssification) imageries af983,1993,2003 and
2013 To measure the spatial growth, based on two classes: desdledmy undeveloped area,

ArcGIS 9.3 wasused for GIS analysis. The areaaserement of each class wagasuredn



square kilometres. The period of changalgsis was diided in to three (Bepochs based on
data available and chges scenarios that took plac®y/8ars agg¢10years) intervalThe change
analysis and change detection wearried out using supervised classified image statistics to

differentiate changes.

While the urban areal extent wagasured by digitizing build up urban land and also converted

vector GIS data for precise area measurement. Thegehdetection result of the three) (3

epochs wasised in analyzing the temporal changes within the study péniatbtermining the

growth pattern of the developed and undeveloped land or area, i-@peitent and the nen

devel oped area through direct visual lectedt er pr et

through this study waguantified and analy usingdescriptive statistia analysis.

3.3.6 The Method of Analyzing Sprawl

3.3.61 The Impervious Metric

This aims to measure sprawl by calculating the change in the amount of built surface per capita,
compares impervious change estimates derived from satellite imagery to population change
derived from census information. This approach is anchored on then@ssu that urban
sprawl is fundamentally define as the relationship between population and thepbuilt
environment. Human development typically converts native vegetation to impervious surfaces.
Growth intended to minimize sprawl would limit the amoohtimpervious surface created

with the influx of new residents to any given region. A principle challenge to this method is the
difficulty in measuring impervious surface using Remote Sensing Techniques. The method is

also limited because it is not suitatior pattern analysig\liyu, 2011).



3.3.6.2 The Permit Metric

This works by way of evaluating the annual number of residential building permit for new
construction. Specifically, it monitors the percentage of those occurring outside established
urban growth boundaries as a way gauging whether growth is leadingd,smr the infill of
existing developed lands. It evaluates the trends in permitted building activities in and outside of
areas designated for development. A key challenge of this approach is {eailahility of the

data on building permits becauseervin the developed societies of the United State and
Western Europe where the data is available, it is on record that obtaining and analyzing it is
guite expensive. Like all the other techniques, this is also limited in these sense that it fails to
take n to account the spatial dynamics of sprawl as represented by resultant gatigns

2011)

CHAPTER FOUR

RESULTSAND DISCUSSION

4.1 INTRODUCTION

This chapter deals with presentationierpretation and discussion of results. In recent years, a
lot of thrust in this field has been wnderstand and analyze urban sprawl pattern. The
common approach is to consider the behaviour of-bpilarea and population density over
the spatial andemporal changes taking place and in mastes the pattern of such sprasvl
identified by visual interpretationHowever, in order to achieve sprawl pattern identification
visually, the area under study has to be observed at diffgpatial and tempat scales. This

is made possible by the availability ofteéld and recent satellite imageregsrelativdy good

resolutions that enablsual analysis and interpretation. In this chapter, satellite images at



different temporal scalegere used to facilitate a time series analysis of the spatial and
morphological transformation of the cit§ Zaria between 1980 and 2013.

4.2 Pattern of Urban Sprawl

The results of the analysis are presented below in explanations, tables and figures.

Table 4.1 The Pattern of Urban Sprawl in Zaria

Year Built- upAreakm?) (Growth knf) Percentagés Rate(yr)
1980 123.72 20.19 12.08 1.28
1990 195.66 71.94 20.26 2.03
2000 224.17 28.51 23.22 2.32
2013 260.76 36.62 29.10 291

Source:Field survey 2013

4.2.1 Sprawl Pattern 19761980

Themain objective of the spatimporal analysis was to establish the growth of dynamics of
Zaria Metropolis based on sprawl indices computation between 1980 to Zatiia.
Metropolis which comprisesboth Zaria Local Governmentnd SabofGari Local
GovernmehArea respectivelyas at 1980 hadopulation 0f349,164 and a total land area of
965.4&m”. From table 4.1 above, thwotal builtup area of the city as at then was
approximately 123.72kmrepresenting 12.81%nd basel on the GIS and Remote Sensing
analysis it showsthat the areas with highest growth and developmer§dathEast (SE)
SouthSouthEast (SSE) like TudunWada, Cikin Ganuwa, U/Alkalietc and NorthEast

(NE) , NorthrNorth-East (NNE)such as Sabe@Gari, Cikaji, Hayin- Ojo axiesetc of Zaria.



While the area with dispersed or less developgnileat followed bySouthWest (SW)like

Kufena and Wusasand NorthWest (NW) Kwangila and Samaraxies.

This suggests that the rate of urban sprawl in Zaria cityip#riod occurred in the South
East(SE) e.g Kofar Doka and Dembd@outhSouthEast (SSE)such asFadaand Babban
Dodo, North-East(NE) like Hayin/Ojo and Marmaraand North North- East(NNE) Sabon
Gari and Jushiaxies.By then, Zaria urban area coul@ Isaid to be a city comprigjnof
essentially sixsubtowns andhe dherto the SouthwWest (SW)Tukur-Tukur, Kofar Kibo and
Danmagajiand NorthWest (NW)Kwangila and Samarurhis created an easily identifiable

pattern of leagirog patches of developmethtat definedthe i t y6s built )form (see
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Fig. 4.1 Zaria 1980 Built Extent

Source: Field Survey 2013
Theleapf r og pattern of development at this early
attributable tahe early history of the cityThese settlements were in existence by the
transition period between the Stone Age and IronlkgeKofar Doka, Kisfa, Fada, U/Alkali
e.t.c In addition to these early settlements, there are also a number of communities that were
formed during the Zazzau expansion of the seventeenth and eighteenth centuries. Both
contributed to the realization of the larger Zazzau that was only overrun theiddad of

Uthman Bin Fodio (Suleiman, 2007).



This radical growth in the population of settlements in the area seems to owe much to the
development of Islam and scholarships, where itinerant Muslim scholars and intellectuals
who were also engaged pastoral activities spread all over the territory vidtmin Zaria as

their centre. Thus, the emergencd8ohin Zaria as the seat of power for Zazzau was born out

of necessity for the various Birni types of settlement earlier laying claim to Zazeaship

to come together and orgaeithe area under a strong poy®uleiman, 2007)The European

area housing the government offices and residences for the colonial officers; the/Wadian
originally a labour camp meant for the natives of northerrigrand SaboiGari which was
designated for the southenatives that had come along with the British Military or migrated
after wardsLater on, the railway stations as well as the industrial developments of Tobaco
company in the area of Sab@ari axis vere added to the urban landscape. These are all

detached masses of development.

4.2.2 Sprawl pattern1983:1990

Between 1980 and 1990, the populationZafia Metropolis increased byl413% changes

from 349,164 person® 500,424 persons (NPC, 1991). This astronomical rise in population
translated into accelerated andprecedentedirban expasion during this decade and the

ci t y ofabrictkexpanded to a much greater sireund 1990 t§195.66 kmi) representing
2026%than it was in 198@s shown in table 4.1 abaovwdowever, the GIS analysis showed

that between this 10years, development and growth continued to occur in addition to the
existing developmenBouth West (SW)such as Unguwan Dankali a@wargwaje North
East(NE) like Chikaji and Jushin WajeSouthEast (SE) e.g Kofar Gayan and Banzazzau
andNorth- West NW) such aDogarawa and Hanwaspectivelycontiniedto expandrom

all angles of the city.

This suggests that more settlement have en&sgm increase to the existing ones in the year

1980. Settlements like Gaskiyawargwaje, Unguwan DaKali, TudunJukun, Extension of



Kusfa Low Cost to the SouthWest and Banzazzau, Jushi, Dembo, Dakaw&imual to
expandto the South East of Zaria urbn area. While more settlemsrguch asMuchia,
Chikaji, Hayini Ojo, Jushin Waje, Zabi and Shika Dam to the NoEast, while Dogarawa,
Hanwa lowcost, Unguwan Nashuka, Hayin Mallam, Zango, Hafdanyaro, Unguwan
Gwaiba, Samaru Newkxtension to the Bbrth-West axies. These increasare easily
explained by the sprawl pattern analysis on the digitized built extent of the city shown in

fig.4.2 below as derive from the classified satellite.
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Fig. 4.2 Zaria 1990 Built Extent

Source: Field Survey 2013



Most of this expansion was as a result of the different factors responsible for the emergence
of the sprawlsuch as the higher Institutions within the Metropolis, Commercial activities

Industrial activities, Transportation activities, Health etc.

4.2.3Sprawl Pattern 19962000

By the year 2000, the population g@éria urban area increased by.138% change$rom
500,424 persons to 650,582 persons (NPC 1991) Populataection. Table 4.1 above
shows thatthetotal built- up of the city was approximately 224.17 kmepresenting 23.22%
The growthpattern analysis of theigitized builtextent of Zaria shown in figt.3 below (as
derived fom the satellite imageshows that most of the urban growth in Zaria Metropolis
during this period of (10) years was limited to infilling of spaces between the hitherto
distinctly identifiable urban dtricts in both Northern and Southern sectors of the Sityne

peripheral expansion however continueddour.

In the Souh-East (SE) New Bnzazzau, New Dakaclagoyi, New kusfa @ension, Sabon
Unguwan kofar Gayan, Unguwan Kaya, Filin Mallawad Gaskiya Layout. To th&lorth-

East (NE) Unguwan Kanawa, Kwantaresha, New Hanwa GRA, Kabama laydendy
Dogarawa,Grace Land and Unguwan Fulani. But to the Naktast (NW) development
continued in Hayin Liman, Unguwan Gwaiba, Unguwan Dakarkari and New Basawa
Extension. While to the SoutfWest (SW)some graduakxpansion occureth Unguwan

Saye, Madaci, Sayen Goburawa and Gwargwaje Extension.
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Fig.4.3 Zaria 2000 Built Extent

Source: Field Survey 2013

4.2.4 Sprawl Pattern 20002010

More also, between 2000 and 2010, the populatictadh Metropolis increased by 40%
jumping from 650,582 persons to 730,192 personsC(NBO06) population projection.
Significant increases were recordedi@énmsof growth and development in areal expansion
andthe totalbuilt-up extent of the cityas shown in table 4.1 abovécan be seen in the GIS
and Remote Sensing analysis that t&eg and ribbon pattern of sprawl had fully developed
North-South with the ciy spanning approximately 25 km on the Ne®buth axis along

SokoteKadunaKano and Jos regional arterial road as compared to the 16 km &ashe
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