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ABSTRACT

The proper functioning of the Central Business District (CBD) is a crucial requirement for a
healthy andorosperous city. Land uses are dynamic partigukar CBDs andtheir complexity
contribute to the overall developmenttbé CBD but they equally produce negative imgach
the environment, theegative impaa implyabuse of the environment due to imper resources
managementThe CBD of Zaria urban area face a number of these negative environmental
problems the studyassesseshe environmental problems a@bmmercial land usén Zaria
Central Businss District (CBD). The objectives includée identificationand maping of
different landuse typesexisting within the study area, describitige types of activitiesvithin
the different land uses, identifyinipe environmental problems associated with the different
commercial land uses in th€BD, and determining the relationship betweemlifferent
commercialland use activities and environmental probleBsth primary and secondary data
were used for the study, thgpe ofdata collectedncludeland use map of the study ardéand
use types, @ivity types, field and social survey information, physical observaliba.data were
analyzed usin@ high resolution image of the study area that was obtained from Google Earth
and various land use activities within the CBD were identified the landaciséties were
mapped outSimple descriptive statistics was used fordhalysisof data obtainedCorrelation
analysis was used to determine the relationship between land use activities and environmental
problems.Several environmental problerassociated with commercial land use activities were
identified in all the Zones, which are 16.7% air pollution, 21.3% noise pollution, 46.4% land
pollution and 15.3% traffic congestion and general sanitation probeomelusively, to reduce
the rate of tese environmental problems within Zaria CBD, a prompt legislative framework
should be put in place to tackle the issue of indiscipliRepvision of commercial
infrastructure/facilities Strengthened administrative mechanisate some of the few
recommendadns highlighted.
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CHAPTER ONE: INTRODUCTION

1.1 BACKGROUND TO THE STUDY

Environment encompasses theteraction of populatign economic growth, urban
structures and the built environment with the natural environment or ecological system in which
a city is located (Burra,2005). Environmental management is the process by which
environmental health is regulatetl,does not involve managing the environment itself, but it is
the process of taking steps and behaviors to have a positive effect on the environment and

reducing ngative environmental impacts (McGraill, 2007).

The level of urbanizadn in the developingvorld indicates that more people live in cities
than before. Most people move into the urban areas because they are ‘pushed’ out by factors
such as poverty, nglious strife, political persecution, food insecurity and lack of basic
infrastructure and services in the rural areas among others (Tarver, 1996). The last 25 years of
development has led to major increases in the percentage of the population livibgnrargas,
from 40% in 1980 to 50% in 2000 and an estimated 66% in 2030 (UN 2003). The number of
‘megacities’ is growing, but also medium sized and smaller urban agglomerations are
experiencing explosive growth with consequent pressure on the urbaneatebged as

environmental problems.

In the last 30 years, despiallocations of vast funds tenvironmental commitments
based on policies fronthe Earth Summits in Rio and Johannesburg and the Millennium

Development Goals (MDGs); progress has not expiectations because the effects have been
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harshly felt by the increasing number of poor in the urban areas (Millennium Project 2005). This
development has led to an increase in the absolute and relative number of urban poor and an
increase in inequalityHasan Pdel, Satterthwaite, P2005). The provision of services (water,
sanitagion, waste management, health agducation) has not been sufficient and issues of

housing and land are left unsolved.

The 1972 UN environmental conference in Stockholm outlined the need for a global
environmental program. The Rio Conference in 1992 highlighted more specific environmental
issues regarding biodiversity, the role of local government (local agenda 21)earuletiof the
private sector and industry. A certain emphasis waghe recognition of the link between
economic development, environment and poverty. The Earth Summit in Johannesburg in 2002
emphasized the importance of the urban environment to thegmoomarginalized groups in
developing countries. In particular, issues concerning infrastructure and service provision (water,
sanitation and housing or slum upgrading) and improved air quality were highlighted as areas of
priority (UN, 2002). One change emphasis has been to focus directly on the conditions of the
poor and to pursue initiatives that should improve the provision of water, waste management and
improved housing. While initiatives with an indirect effort, such as targeting industries in
redwction of pollution and enhancement of cleaner production, have received less attention and

funds over recent years.

Developed countriearealso facd with a number of environmental challenges, although
the scale and intensity of the problems vary. Thesapcise poor air quality; traffic volumes and
congestion; high levels of ambient noise and scarcity of quiet areas for sport, play and recreation;
neglect of the built environment; high level of greenhouse gas emissions; urban sprawl and

generation of larg volumes of waste and waste water. These environmental challenges are
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serious and have significant impacts on health, the environment and economic performance.
These problems are caused, in part, by changes in lifestyle and demography (growing

dependencen theuse ofprivate carandincreasing resource use per capita).

The Central Business District (CBD) is the focal point of the city’s activity system and
therefore the heart of the city (Yahaya, 2005). It is the commercial, administrative, retail and
cultural center of the city and usually is the cent@npfor transportation activitied' he Central
Business District developed as the market square in ancige$ and as cities grew and
developed, CBDs became fixed locasowhere retail and commercedk place. By the
beginning of the 21st century, the CBD had become a diverse region of the metropolitan area and
included residential, retail, commercial, universities, entertainment, government, financial
institutions, medical centers, and culture. Themeno boundaries to the CBD but it is essentially
about perception. There have been various attempts at delineatingutidahbes of the CBD
but, for most part, one can visually or instinctively know when the CBD starts and ends as it is
the core and adains a plethora of tall buildings, high density, a lack of parking, transportation
nodes, a large number of pedestrians on the street and generally just a lot of activity during the

daytime (Matt, 2008).

In Nigeria the population is more than 126 mdin (National Population Commission
2006) yieldinghigh, averageand lowdensity of more than 12fersons per square kilometer.
Although this density may vary from one region to another, it is obvious that Nigeria is already
experiencingthe effects otigh population density (Omofonmwan and €sior, 2008). The
interaction of these millions of Nigerians with their respective environment has left indelible
mark on the environment. The manifestation of these impacts includes; urbanization,

deforestation, destification, overpopulation and all kinds of pollut®rrhese impacts have
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both negative and positive effects on the natural environment. It is the negative impacts of man’s

interaction witlin the CBDthat is of concerin this work

1.2 STATEMENT OF THE RESEARCH PROBLEM

Environment implies the surrounding conditions that affect people and other organisms
(Salau, 1993). Concerns about the environment cannot be ute@istgaause the environment is
man’s natural abodeon which he depends$or sustenance Thus, the protection of the
environment is also seen as an essential part of development (Salau, 1993). Urban environmental
problems are threats to people’s present or future-lvedtig, resulting from humainduced
damage to the physical environmentigorating in or borne into urban areas (PEM Consult,

2003).

The level of urbanization in the developing world indicates that more people now live in
cities than before. According to the United Nations (UN) forecasts, cities in the degelogild
with one million and above increased to over 300 millmeopleby the year 2000 (Ogunbodede,
2006). Rapid growth in population will continue, resulting from improved services and the
multifarious functions performed by citie§his and other reasemive rise toincrease in the

expansion and relevance of CBD

Central Business District (CBDis an integral part of citiesand their complexities
increase with population in citiesSeveral studies have been carried oot the problems
associated witltentral businesdistrict of Nigerian citiesThe study bySam&n (2012)on the
traffic management and parkingoiems in Lagos CBD showetiat transport problems are
prevalent as a result of the growing concentration mdpulation, rapid urbanization and

economic actigies with recommendations made th@anning authoties should specify and
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enforcethe provision of parking space addition to upgrading buildings and infrastructure
Haruna (1993) linked the problem of Kaduna CBDihe lack of adequate parking indiire

that motorists park their vehicles in any avabil®e spaceProvisions of adequate curbside and off
street parking facilities wermnade Kudes contribution (1988) waen the activities of retals

in the Kaduna CBDcoveringthe activities of temporarily fixed retailers and mobile hawkieas
wereassociated witlsongestion. The study revealed that the high volume of traffic was created
by the pull of retail activities and other land uses on the stréi therefore propes the
stabilization of hawkers and pedestrian walkw@gkumbés study(1980)attempedto separate
vehicular from pdestrian traffic in the CBD ofa&ria, with proposalfor traffic segregation such
that pedestriasy would enjoy walking The researchealso recommended improvement on the
roadside meant for the pedestrian so as to eliminate being pushed into the road in the way of
vehicles.

The proper functioning of the Central Business District (CBD) is a crucial requirement
for a healthy and prospersuwity. Land uses are dynamic particlyaior CBDs andthey also
undergo changes.hE changes could lather planned ounplannedpr resuls from government
policy andeconomic forceshat also help attract even higher economic activitigheocCBD'’s.

The land usse and their complexitgontribute to the overall developmenttbé CBD but they
equally produce negative impaaobnthe environment,hte negative impad imply abuse of the
environment due to improper resources managenmidm. CBD of Zaria urban area face a
number ofthese negative impactsivironmental problems, some of which includes congestion,
vehicularpedestrian conflict, lack of harmoryetween adjoining land uses, guofunctional
relationship between component acwyviaireas, pollution, solid waste disposal, drainage

blockage, unorganized structures of food hawkers and vendors, defections and littering of
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environment to mention but a feBuch environmental issues have generally been ignored in
previous studies that tha been basedn analysis of traffic congestion, parking and traffic
management. The sensitive nature of the CBD, environment and its implication for the
sustainable development of the city justifibe need fordealing with theCBD impacts. This
consideation is what is covered in this study with focus on establishing unpleasant
environmental consequencegsnerated byland use activities withirzaria CBD The study
differs from others and will serve as a viable reference tool in addressing CBD problems

This study seeks to answthre following research questions;

I what are thearioustypes of activities within Zaria CBD?

il. What are the major environmental problems generatetéglitferent land use

iii which of these activiis generatthe mostnvironmental problems?

iv. How can the problems be addressed

1.3 THE AIM AND OBJECTIVES

The aim of this study is to examine the environmental probler@®ofmercialand use
activities withinthe Zaria Central Busirss District (CBD). The aim was achievevith the

specific objectivesvhich are to:

(i) Identifyand map out the different lange types existing within the study area.

(i) Descibe the types of activities within the different land uses.

(i) I dentify the environmental problems associated with the differentmercialand usesn

the CBD.
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(iv) Determine the relationship betweatifferent commercialland use activities and

environmental problems.

1.4 JUSTIFICATION

In Nigeria, land use activities1iCBDs constitute the major proportion of environmental
problems in urban areas (Yahaya, 2005). This is refleictgubor solid waste and sanitation
managementpollution (air, noise and water), crowding without green areas, poor transport
systermaccessibiity and degradation of ecologically sensitive aek is known that improper
management of solid waste is one of the main causes of environmentabpdHamani, 2007).
Generally, environment is a global community concern that affects differenttaggeman’s

socioeconomic livelihood such as health and environmental productivity.

Zaria is rapidly growing structurally and functionally; the commercial activities of Zaria
and its surrounding villages largely depend on Zaria Central Business D(S#BEX) which is
reflected in daily conversion of various land uses to commercial land uses. There is therefore the
need to have an inventory of the type of commercial land use activities within the CBD as well
as to identify the type of environmental prahke each of the activities createsid also have an
in-depth understanding of environmental issues at a micro scale which can be an input at macro
planning decisionsThe studycomplimens previous effors of researchers in establishing ways

of making oururban environment functional, flexébnd friendly to inhabitants.

1.5 SCOPE AND DELIMITATION

The study wasonducted in Zaria CBDOt coves all the major land usgthe of the land
use in the area of concern are mainly commercial land uses (suchkas fiéang stations,
shops, eateries, warehouses efithe CBD extends frorRaterson and ZochoniBZ) to Sabon
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Gari marketHowever, due to the intensity of activities hetstudy area, the study was limited in

terms of é@ta acquisition and analysisaaly commercial land uses.
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CHAPTER TWO: LITERATURE REVIEW

2.1 CONCEPT OF LAND USE

Land usehas been defined in many ways by different peopleoAting to Deblij (1974),
land use refers to the actual use beinglenaf any given parcel d¢dnd, whichmeans the spatial
distribution or geographical patin of the city.

According to Vinks (1975), land use is any kind of permanent or cyclic human needs
either material or spiritual or both, from the complex of natural artificial resourcesh whic
together are called landanduse is the application of human controls, in a relatively systematic
manner, to the key elements within an ecosystem in order to derive benefit fromkis V
definition recognizes the dynamic nature of land and land useraptasizes the importance of
man within the ecosystem. The efforts of man are crucial determinamisabthappens to land
for his influence may have favorable or adverse effectsand Man influences and is also
influenced by whahe set out to exertthe land and thus man brings upon tiedl his own
customs, beliefs, ideology, politics, and so(@mks, 1975)

Land use is also the management of land to meet specifiedesmmomic objectives and
is described by the purpose for which the landused and the types and sequences of
development, conservation and environmental management activities carried out upon the land
(Salakq 1999. Within the broadest context, land use is capable afgoelassified into: ural
land use (agriculture, forestrfisheries; livestock includg wild life management); andrioan
Industrial land use (towns, villages, highways, industrial complexes and mining and quarrying)
(Vinks, 1975)

Land use has become an important issue in the planning and organization of mode

cities. Government officials, business people, and the general public are interested in this topic
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for different reasons. Local governmesduncils/authoritiesfor example, might think that

setting parameters in land use could be an effective waglte problems of congestion and
increase productivity in their cities. Business people would also like to know about land use to
locate their businesses in convenient locations where products could reach valuable markets and
generate higher revenues. Theblic in general has Interests in land use wherosimg a place

to live or work.

2.11 Types ofurban land use

There are about eight primaiypes ofurbanland usegMIRIS, 1980Q. These are;

i. Open Spadeecreational land usés a term used looselgnd refers to all land which is
used for purposes which do not involve a substantial proportion of the site being covered with
buildings and which enable it to be left substantially in its natural state or to be treatedtso that

has visually pleasant qglitges. e.g Green areas.

I Industrial land use ared;and uses that deal with the processing and storage of raw
materials and the production, storage, distiribution of manufactured goads is considered to

have industrial usagé most of the businessin that area are engaged in industrial occupations.
This may be splied into a number of parts antlis the area in which manufacturing industry
and the largest service industries are located and large scalewsirg) with bulky good<€.g
factories, varehouses

i. Commercial land use area; is the area in which the commercial life of a town take place
in their highest and most complicated form, and in which the most important central services
supplied by the town are made available. The esdernstituentsarecentral business district,

retail center, other retail, saces,office, public assembly and institutional buildings. The CBD
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is the historic commercial and business center of an incorporated city that usually consists of a
high-densty mixture of commercial, business, and institutional uses. Retail center Includes
shopping centers of allzs and regional shopping malls, aincludes large discount retail
establishments that are associated with nationaegional chain storesther retail services
include Individual establishments involved with the sale of consumer goods and services. These
activities most commonly occur in strip commercial development along major roads, although
not limited to thatsetting includes historitneighborhood” business districts as well as banks,
restairants, motels, hotels, funerbbmes, household storage facdgj and junkyards. Also
included areenterainment and indoor recreationalkilities that are frequently associated with
commercial deelopment, such as indoor or driiremovietheater, miniature golf, driving range,
go-cart racing, tennis club, boing alley, indoor ice rink, ancecreation hall.

iii. Residential land se: Residence is the most important urban function and the areas with
residential usage occupy the greatest area of the city. Anywhere people live, houses apartment
buildings condominiums, townhouses, detached houses etc. Residential land use mostly takes up
40% of a cities area.

V. Transportabn land use: made up of 3 partgehicles travels paths and terminal facilities,
roads and mass transit systeig). roads, bridges, railwaypnps

V. Institutional land se: Institutional Facilities provides governmental, cultural,
educational, religious and health services. Includé®das, community colleges, universities,
churches, indoor community recreation centers, government buildingsstations, libraries,
museums, art galleries, civic centel®spitals,correctionalcenters, mental health facilities,

government buildingand military bases.
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Vi. Recreational land se: Includes recreational land uses where elements of the natural
landscape, such as vegetation or topography, or use of a natural resource, such as water, are an
integral part of the activity or setting% of land is used for parks, playgrounds, golf caajrse
Arenas, Parks anddR. @nters.
2.2 LAND USE PATTERN

The rapid changes in the trend of urbanisation indicate possible impacts on urban land
use patterns. In many respect, urban land use theory is a logical extension of agricultural location
theory (sard, 1956). It means that each urban area hasocaépoint which is the centre, this
centreon the isotropic plain, is the most accessible location enuttibban areaAccording to
Alonso (1964) functions which gain the greatest advantage from locatirthe point of
maximum accessibility from the inner most zonesstrhe close to the market whilee other
uses are arranged in sequenceoating to their location rents.h€ influx of people into urban
areas, mostly for economic reasons, demand farukdnd becors high, he high demand leads
to competition among land users. Land uses therefore attract higher prices due to the importance
and ability to pay for the land. Land located at the centre of the city therefore goes for
commercial and servicesas while industrial, residential and agricultural lands are found at the

periphery.

The way in which urban development unfolds causes major problems in the development
and management of urban lafithis phenomenon is unfolding in different forms andnsteges
in different countries and cities as a result of variation in population growth, levels of
technology, lad tenure systems and plannitjgher population and economic activities in the
urban environment causes land uses to change varioustyttthes demands of urbanisation;

Urbanisation changes the uses to which urban land i prdugh the growth and expansion of
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business activities, resident@hd recreationdbnd uses especially those along the major roads
are converted into various fornod land uses particularly commercial and other small scale

industrial activities (Ahyigyina, 1999).

Residential land use is particularly giving way to others because of the high degree of
commercial and industrial functions performed by most urban ceniil@s change from
residential land use to other uses is occurring because the economic returns on residential land
uses is less compared to that of commercial and industrial uddsanisation also converts
urban land at the rurairban fringe to uses sh as residential development. The movement of
people to the periphery of urban centres mean marginal clearing of the already limited
agricultural land for building homes and other infrastructure constructions such as roads, parking
lots amongothers.Zaria urban area like any other cities of the developing countries exhibit
similar characteristics of land use pattern. The central business districts of Zaria was initially
60% residential land us@s population and economic activities increases, the reéstd&End
uses are being converted to commercial and miaad uses, and this conversioae done
mostly for profit making motive. Though there are some that are converted to other uses

depending on the functions performed by surrounding uses.

This landuse changenay affect land which is regarded as an environmental asset, such
as remnant bush land or a welhnaged private holding or land which is economically valuable
with agricultural or mineral potential. As land towards the fringes is exhaustatnts land
use tends to become the next target since urban land does not increapepuligtion and
human activitiesThis problem is disturbing and the net effect culminates into serious land use

problems such as development of squatter settlemanizn sprawl, encroachment on reserves

30



and open spacd& mmanuel, 2004)Hence, it is appropriate to examine the factors that define

the pattern of urban land use.

2.21 Factors defining the patterns of urban land use

Cities are distinctive ensembles adgple, businesses and institutions (Campbell, 1998).
They are easily distinguished by the number and density of economic, social and cultural
activities that take place within them. The most visible characteristic of cities is the fornr of the
built envimnment. This includes tall buildings located at the city's centre, outlying areas of
manufacturing and distribution, and residential areas with greateitydeaar the centre of the
city, it is the location of these and other activities that define patirurban land use. Cities,
and the associated process of urbanisation, are the product of industrialisation and changes in
technology (Cohen, 2003) As industrialisation proceeds, many types of businesses find it
advantageous to cluster together ananfaggbmerations of economic acities, Benefits from
agglomeration are important concept in understanding why cities develop. Technological
changes for example changes in industry present the essential conditions for urban growth. While
the form of urbanplaces has changed dramaticalthe basicstructure of cities hadveen

remarkably flexible (Cohen, 2003).

The core of urban places typically has evolved around the nexus of transportation routes
such as roads, railroads and ports. These routes aoalartishipping and receiving industrial
products. The same lines of transportation that radiated from the city's Central Business District
also bring people to the centre for work and shopping (Chauncy and Uliman, 1945). Innovation
in building practicesjncluding the use of reinforced concrete, allowed large structuree to b

erected, many of which surviie this day. This has helped shape the built environment and
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defines the function and patterns of urban land use. However, many of these innovatons hav
changed the patterns of urban land use of today. For instance, the widespread use of trucks and
automobiles travelling on interstate highways and beltways has allowed households and
businesses to locate outside the central city. Most households andskasirare now within
suburban locations where densities and land costs are lower. Over time, suburban growth
changes tb form of urban areas,saa result, urban development has changed from being
homocentric with most economic activities located in thereeof the city, to being polycentric

forms with several nodes in the urban area around which businesses and households locate

(Bracken, 1981).

The choice of location of any activity is normally a rational decision made after an
assessment of the relatimdvantages of various locations for the performance of the activities in
guestion, given the general frame work and knowledge prevailing. This usually portrays the
importance of land use decisions in any urban area and tends to locate activities itgdaces
suited for them. A process of competition sets in and leads to a situation where activities seek out
and segregate themselves in that part of the urban centre in which their optimum conditions are
found. In the long run, all activities tend to locatdere they enjoy their greatest relative
advantage. In this case, land is put to its highest and best use, the spatial differentiatidn of lan
use pattern becomes more marked and complex as the corresponding linkages and degree of

specialisation increas¢Bracken, 1981)

Essentially, urban land use within any locality is conditioned by two factors. These
include nonrprofit use of land particularly for the construction of roads, parks, gardens,

playgrounds, educational buildings and government offices. The other factmteadand which
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is developed with profit making motive. It includes the development of sites for offices,
residence and industries. The profit use of land is highly depeadeht norprofit use of land
(Rangwala, 2002)These factors which conditidhe urban aredorm the structure and function

of the urban economy as it fits into the broader economy of thenragid nationThe outcome

of numerous location decisions by businesses, households and governments produce a complex
urban mosaic of businessistticts, shopping centres, government centres and residential

neighbourhoods characterized by different land use patterns (Brdd&&t).

2.3 THEORIES OF URBAN GROWTH AND URBAN LAND USE PATTERN

The study of urban land use generally draws from thrderdift descriptive models.
These models were developed to generalize the patterns of urban land use found in early
industrial cities of the developed countries. Due to changes in the shape and form of cities over
time, new models of urban land use pattemese developed to describe urban landscape that
was becoming increasingly complex and differentiated. Furthermore, it must be stated that these
are general models devised to understand the overall pattern of land use. Hence, none of them
can accurately@kcribe patterns of urban land use in all cities. In fact, all of these models have
been criticized for being more applicable to cities in the United States of America than to cities
of other nations (Graham, 1993Jritics argue that the models descrilaterns of urban land
use in a generic city, but do not describe the process by which land use patterns change. Despite
the criticisms, these models continue to be useful generalizations of the way in which land is
devoted to different uses within the ciescribed below are the Concentric Zone Model, Sector

Model and Multiple Nuclei Model of urban land use.
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2.31 Concentric-Zone Model

The Concentric Zone Model is among the early descriptions of urban form. Originated by
Ernest Burgess in the 1920setimodel depicts the use of urban land as a set of concentric rings
with each ring devoted to a different land use. It explains the process of urban growth by a series
of concentric circles which expand radically from the core of the city or the CBD. Theh@8
most economic activities because it is the focus of an-aityaransport (Chauncy and Uliman,
1945).The foregoing gives the CBD a locational advantage in terms of greatest accessibility to
the whole of the urban area. There are no such distisctiowever, in the rural areas. The
advantage of accessibility makes the demand for site in the CBD very great. In addition, the
supply of land in this area is restricted which leads to high land values. The centrally placed
characteristics of the CBD makea focal point of commercial, social and civic life of the urban
centre. Land in this area takes the form of shops, offices and hotels. Also, this core area is

normally the original settlement which explaithe centrality of the place.

In this case,lte concentric theory asserts that all activities of similar characteristics which
are functionally related will cluster at the same location at a certain distance from the centre of
an urban area. This important feature of the model implies a positiveatmmn between socio
economic status of households and distance from the CBD. It is observed that more affluent
households live at greater distas from the centre of the citys ghe city grows andeyelops
over time, the CBD willexert pressure on theone immediately surrounding it. @uard
expansion of the CBD wilinvade nearby residential neighbourhoods causing them to expand
outwards. The process is thought to continue with each successive neighbourhood moving

further away from the CBD.
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It is however argued that where variations occur in such factors as topography of the
physical landscape, the ideal symmetry would be disturbed. Again, the fact that residential areas
may further be sulivided by race can affect the model. Neverthelescs argue that the
theory failed to critically look at the development of complementary clusters and the possibilities
which give rise to focal points other than the CBD. Also, the theory is criticized for assuming
that the higher the income the furttavay a household is likely to locate from the centre. From
an economic perspective, this connotes that accessibility or access considerations are more than
offset by preferences for space. Hence, the specialized pattern of land use produced by the theory
points only to the importance of accessibility to the CBD. Notwithstanding these criticisms

against the theory, it is of importance in explaining how land use in an urban area is structured.

2.32 The Sector Model

Hoyt (1939) revisited the concentric girmodeland recognized the value of He also
observed some consistent patterns in many American cities. For example, it was common for
low-income households to be found in close proximity to railroad lamek dso, commercial
establishments have beéwund along business thoroughfares. Therefore, Hoyt modified the
concentric zone model to account for major transportation routes. Recognizing that these routes
represented lines of greater access, Hoyt theorized that cities would tend to grow in wedge
shged patterns or sectors emanating from the CBD and centred on major transportation routes

(Chauncy and Ullman, ¥%).

Hoyt observes that higher levels of access translate to higher land values. This means that
many commercial functions remain in the CBihilst manufacturing activities develop in a

wedge surrounding transport routes. Then residential land use patterns would grow in wedge
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shaped patterns with a sector of Iloweome households bordering the
manufacturingbarehousing sectot.his is becaustaffic, noise and pollution make these areas
less desirable locations to livelowever, a sector of middiendhigher income households
would be located away from the industrial sites. In many respects, Hoyt's sector model is simply
a concentric zone metl modified to account for the impact of transportation systems on

accessibility and land values.

2.33 The Multiple Nuclei Model

This model, which is closer to reality views a city as growing and assumes that urban
growth takes place around several ididt nuclei. These nuclei could include a market, a nearby
village, a factory, a mine or a railway terminal. Ultimatelif,the nuclei will combinento one
urban area largely agglomerated by residential use andcibgreransportation. At the centre of
the model is the CBD with light manufacturing and wholesaling located along transpi@d ro

(Chauncy and Ullman, 1945).

The model argues that cities of greater size develop into substantial suburban areas.
Subsequently, some suburbs which reach sigmifisize function like smaller business districts.
These smaller business districts act as satellite nodes or nuclei of activity around which land use
patterns form. Under this theory, the CBD is still seen as a major centre of commerce. This
suggests thaspecialized cells of activity would develop according to specific requirements of
certain activities and different repaying abilities. It is also suggested that there is a high
tendency for some kinds of economic activity to cluster together. Heaugtmpds thought to
locate near the outer edge of the city, perhaps surrounded Bgdome households. Suburbs of

commuters and smaller service centres occupy the urban periphery.
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Zaria land use pattern is a combination of both sector and multi muadiell. The central
business district evolve as a result of transportation node (rail transpofgltthatorg the area,
business activities started from petty buying and selling and rapidly expanded to major
commercial activitieslndustrial land uses afeund at a separate nucleus but near the CBD, this
is because it performs specialized activity with specific requirement. Residential land uses

developalong the periphery of these land uses.

2.4 URBAN ENVIRONMENTAL PROBLEMS

Environmental problem iseferred to as; the presence of pathogens or toxic substances in
the human environment, which can damage human health or physical resources such as, forests,
fisheries or agricultural land. It may be looked at as inadequate supply of resources essential to
human health or urban production like having no sufficient fresh water (Hardoy et al., 1992).
They have identified the different problems that could be found in cities in relation to theflevel o
development.Some part of eveloped cities in Europe, Japand North America are
experiencing high levels of air and water pollution, solid waste including toxic or hazardous
wastes. These are the major environmental problems that dominate the big cities in the
developed countes. They further explain thandustrialization is the main cause of air and
water pollution, followed by increase in vehicle usage through congested traffic, inefficient and
poorly maintained engines in most road vehicles and therefore increased gas emissions from the
fossil fuels. Theras a possibility of land and water pollution resulting from high proportions of

households and business not served by sewers, drains and garbage collection.

While Silitshena (1993) defines an urban environmental problem in the same way and

outlines the mblems found in developing countries mostly in Sdharan Africa as being
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minor to developed countries. Cities are growing at a faster rate and due to the urban growth,
most cities are characterized by poor living conditions such as air water and olbisem
inadequate basic services, poor infrastructure, dangerous and unhealthy sites of some
neighbourhoods like irregular collection of garbage fronrtagfe points ,traffic jam etc. The
researcheexplains further that, massive rutgban migrations seen as the main factor behind
urbanization in developing countries whereby this movement of people is attributed to high
population growth rates in both rural and urban areas, search for job opportunities due to the high
rate of unemployment in rural eas, search for better social services including educational,
health services and water, and finally civil strife in some parts of the countries and this builds

pressure on the urban environments.

2.41 Urbanization:

Urbanization is caused by high popida growth rate and ruralurban migration.
Urbanization in Nigeria is characterized by city slums with serious environmental consequences.
The problem has been described as acute and exemplifies the inability of development measures
to keep pace with theate of population wth. 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 stosn drai
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. Environmahproblems associated Witthe increasing growth of urban

slums including overcrowding in squalid housing conditions, poor quality or unavailability of
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basic infrastructures and social services, such as water and sewage facilities and even lack of

access routes (NEST, 1992)

2.42 Overpopulation

Population is a maj factor in all environmentaklated issues. Overpopulation causes
stress on the environment. Environmental problems such as overpopulation, degradation,
erosion, desertification, etc. are caused by man’s misusevobemental resources. Until very
recently, Nigerians regard their “large population size” as a symbol of greatness, power and
prestige and tend to resist attempts to reduce it drastically. It is only just becoming clear, that
over population is forcing aditional societies to abandon age old production systems and
resources management techniques that allowed them to produce enough food for themselves at
minimal impacts on the environment. There is an evidence everywhere of rapid decline in
environmental gality and human living conditions occasioned by rapicdraase in human
numbers. In 1986Mabogunje reasoned that because of the economic emergency that was
declared in th country, the next few yearseve going to witness tremendous efforts at increased
production and enhanced productivity in the country. Under such stressful situation, “it will be
easy for people to become so exigent, worrying only about what to get out of the environment for
their own immediate needs and uses, without caring very narcthd consequence, especially
for succeeding generatianBherefore this rapidly growing population with growth in economy,
increase in the market size and people standard of living as well as purchasing power has its

direct multiplier effect on centralisiness districts (CBD).
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2.4.3 Pollution

Environmental pollution can be categorized into three groups. These are air or
atmospheric pollution, aquatic or water pollution and land or surface area pollution. The World
Health Organization (WHO) (1990) deéd air pollution as “limited to situation in which the
outer ambient atmosphere contains materials in concentrations which are harmful to man and his
environment”. Man’s activity on the earth surface has largely degraded the quality of the lower
atmosphee. The growth and development of industries and Urbanization has contributed greatly
to the excess carbon monoxide produced by combustion and other human activities. Carbon
monoxide reacts with the blood vessel and prevents it from taking up oxygeregmebirie are

suffocated.

In Nigeria, several rural towns that had in the past enjoyed fresh and dry air are currently
experiencing air pollution problems (Obajimi, 1998). This is due to industrialization process and
expansion in human activities. Aquatar water pollution is the discharge of unwanted
biological, chemical and physical materials into water bodies from man’s environment. The
pollutants are usually chemical, physical and biological substances that affect the natural
condition of water. Thisncidence is responsible for the wide spread water contamination in
most Nigeria cities. Also solid wastes have equally flooded the water ways in these urban
centres. Land surface pollution is the occurrence of unwanted materials or waste on land. The
comnonest pollutant on land is the waste products that are often scattered on land area in the
cities. According to Onwioduokit (1998), most environmental problems are due to the production

or consumption of goods whose waste products translate easily ihitapblAyeni (1978) and
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Sada (1981)believed that the emergence ofbanization is responsible for the mp

accumulation of solid waste.

The significance of environmental factors to the health and-beatlg of human
populations is increasingly appatefRosenstock 2003; World Health Organization [WHO])
Environmenal pollution is a worldwide problem and its potential to influence the health of
human populations is great (Fereidoemnal 2007; Progressive Insurance, 2005.). Pollution
reaches its moserious proportions in the densely settled urinaiustrial centres of the more
developed countries (Kromm, 1973). In poor countries of the world more than 80% polluted
water have been usdalr irrigation with only 70%to 80% food and living security in dustial
urban and semi urban argégara andCairncross, 1989). Industry, clustered in urban and-semi
urban areas surrounded by densely populatedsiioame localities, continues to pollute the

environment with impunity (Government of Pakistan, 2009).

Over the last three decades there has been increasing global concern over the public
health impacts attributed to environmental pollution (Kimani, 2007), Human exposure to
pollution is believed to be more intense now than at any other time in humamexiééehelkt
al, 2006). Pollution can be made by human activity and by natural forces as well (Femtidoun
al, 2007). Selfish private enterprise and their lack of awareness of publibeusll and social
costs (Carter, 1985and natural disasters (Hugp andSparks, 2006) e.g. volcanic ash from
Iceland (World Health Organization [WHOQOY]) are the one of the main reason of pollution. British
Airways (1993) expresses their concern aboutrenment in their general go& be a good
neighbour, concerned fahe communy and the environment. Sharp aBdomley (1979) posit

that pollution control program evolves as a nationwide fixed-shating effort relying upon
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voluntary participation. There is no doubt that excessive levels of pollution are causingf a lot
damage to human & animal health, plants & trees including tropical rainforests, as well as the

wider environment (Tropical Rainforest Animals, 2008).

According to Fereidouret al (2007), Tehran is one of victim cities in terms of
environmental pollubn. Gautanet al (2009) nominated Indian cities, among the most polluted
cities in the world. Carter (1985) found pollution in formally known Czechoslovakia (now Czech
Republic and Slovakia) a serious issue which ultimately affects soils and vegetasion. A
Debarteleven (1992) postulates that environmental pollution and degradation are serious
problems in Eastern and Central Europe. Kan (2009) originated the fact about China that, it has
environmental problems, including outdoor and indoor air pollutiontemwahortages and
pollution, desertification, and soil pollution, have become more pronounced and are subjecting

Chinese residents to significant health risks.

Environmental pollution is tangled with the unsustainable anthropogenic activities,
resulting n substantial public health problems (Khan, 2004). McGeehial, (2004) reported
that U.S. population from infectious diseases to diseases such as cancer, birth defects, and
asthma, many of which may be associated with environmental exposures. Thergily no
check on some 8,000 industrial units in USA that are contributing to higé oatpollution

(Kaufman, 1993). Pollutions generally are categorized under:

a. Air Pollution

The air we breathe is an essential ingredient for our wellbeing and a healthy life.

Unfortunately polluted air is common throughout the world (EPHA, 2009) especially in
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developed countries from 1960s (Kan, 20 6 RXWK RI1 3R OD Q &orytkowskiODN D Q (
1994), Ukraine (Avdeev andorchagin, 1994), China (Kan, 2009), and Pakistan (Government of
Pakistan, 2009; Khan, 2010) even famous crowded cities and countries are facing air pollution.
Polluted air contains one, or more, hazardous substance, pollutaofhtaminant that creates a

hazard to general health (Health and Energy, 2007). The main pollutants found in the air we
breathe include, particulate matter, PAHs, lead, grdewel ozone, heavy metals, sulphur

dioxide, benzene, carbon monoxide and nixroglioxide (European Public Health Alliance,

2009).

Air pollution in cities causes a shorter lifespan for city dwellers (Progressive Insurance,
2005). Hollandet al, (1979) illustrated that British scientists concluded that particulate and
related air ptiution at high levels pose hazards to human health. According to Mishra (2003)
rapid growth in urban population, increasing industrialization, and rising demands for energy and
motor vehicles are the worsening air pollution levels. He added other fastmis,as poor
environmental regulation, less efficient technology of production, congested roads, and age and
poor maintenance of vehicles, also add to the problem. He further added that air pollution is
caused of ill health and death by natural and-mame sources, major manade sources of
ambient air pollution include tobacco smoke, combustion of solid fuels for cooking, heating,
home cleaning agents, insecticides industries, automobiles, power generation, poor
environmental regulation, less efficiemichnology of production, congested roads, and age and
poor maintenance of vehicles. The natural sources include incinerators and waste disposals,
forest and agricultural fires (European Public Health Alliance, 20@9most of the Nigerian

cities CBD’s ircrease in concentration of automobiles and electrical generating sets emit gases
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into the atmosphere, this creates a unique micro climate at the CBDs that differ with immediate

surrounding residential neighbourhood.

b. Water pollution

The water we drinkis essential ingredients for our wellbeing and a healthy life.
Unfortunately polluted water and air are common throughout the world (European Public Health
Alliance, 2009). The WHQWorld Health Organizationytates that one sixth of the world’'s
population approximately 1.1 billion people do not have access to safe water and 2.4 billion lack
basic sanitation (European Public Health Alliance, 2009). Polluted waisists of Industrial
effluents, sewage water, rain water pollutiohsifraf, M. A., Maah, M.J., Yusoff, |. &
Mehmood, K 2010) and pollutiody agriculture or households cause damage to human health or
the envionment (European Public Heal#tlliance, 2009). Thigollution affects the health and
quality of soik and vegetation (Carter, 198ome water pollution ffects are recognized

immediately, whereas others do shbw up for months or years (Ashgdfal, 2010).

Estimation indicates that more than fifty countries of the world with an area of twenty
million hectares area are treated waihlluted or partially treated polled waternncluding parts
of all continents (Avdeev andRUFKDJLQ &DUWHU .DQ ak .KDQ
andKorytkowski, 1994; Wy 1999) and this poor quality water causes health hazard and death of
human leing, aquatic life and also disturbs the production ofedzffit crops $cipeeps, 20Q9
Ashrafet al, 201Q. In fact, the effects of water pollution are said to be the leading cause of death
for humans across the globe, moreover, water pollution afteatoceans, lakes, rivers, and

drinking water, making it a widespread agtbbal concern A drinking water contained a
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fluoride content ranging from 5.26 to 26.32 milligrams per litre and this is too high as compared

to the World Health Organization’s stiard of 0.6 to 1.7 milligram per litre (Rizvi, 2000).

In Nigeria, due to increased population and industrialization, solid and liquid waste
generated from commercial activities and public convenience in CBDs are washed into rivers
and canals by flowingain water.The untreated industrial and municipal wastes have created
multiple environmental hazards for mankind, irrigation, drinking and sustenance of aquatic life.
The drainage water contains heavy metals in addition to biological contaminations.atéis w

pollution infected our food in addition to groundwater contamination when used to irrigate crops

C. Land Pollution

Land pollution is one of the major forms of environmental catastrophe our world is facing
today (Khan, 2004). As Bulgaria and the &k Republic, heavy metal industries have produced
wastes that are deposited into landfills with@pecial precautions (Lenkova aMrgova,
1994). Cucuet al (1994) posit that approximately half of the population lives in the vicinity of
waste sites thado not conform to contemporary standards in Romania. Czech Republic’s coal
and uranium mines have produced serious pollution problems, and much of the solid industrial
waste containing heavy metals is disposed of, withoutrpegment, in open aops (Rukbrook,

1994). Harvath antHegedus (1994) concluded as the worst pollution of Hungary comes from
open cast mines, lignitlkased power plants, chemical factories, and the aluminium industry. The
Silesia district in the south of Poland has severe contammndtom mining and industry
.UJH ODN DQG .RU\WNRZVNKEKorchagin (19%4 ¢dht¥ivdd Qdd pollution is
critical issues in Ukraine. World Bank (2002) found Particulate matter is the most serious

pollutant in large cities in South Asia
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Solid wastescomprise all the wastes arisifiggm human ad animal activities that are
normally solid, dscarded as useless or unwan#ddo included ae by products of process lines
or materials tat may be required by law to loksposed of (Recha2000). Solid waste can be
classified in a number of ways, dmetbasis ofources, environmental risks, utility and physical
property. On th basis of source, solid wasta®e again classéd as: municipal solid astes,
industrial ®lid wastes and agrittural solid wastes.Nigeria’s major urban centres are today
fighting to clea mounting heaps of solid wasfeom their environmentsAs a result, urban
resdents are often confronted withe hazardous ipact to their collective healtAnd safety.
The hueand cry over the health consequences of exposed and fermenting rubbish Haeennot
guantified, although theimpact is noticeable, especially in times of epidemic in condeste
activity nuclei civic centres, CBDS, neighbourhoods’, &enerally, it wold appear that the
growth of urbanization and industrial development coupled with improper wastes management

control have added a great dimension to land area pollution in NgERDS.

2.5 ENVIRONMENTAL PROBLEM AND LAND USE ACTIVITIES WITHIN THE

CENTRAL BUSINESS DISTRICT IN NIGERIA

Land is a convenient measure of space, and land use provides a spatial accounting
framework for urban development and activitid$e distribution of land uses within a city
varies greatly, but in general, cities conguabout 3 percent of the total landmass at the global
level. Although, variation exists on the distribution of land uses depending on the city, rekidentia
land-use is the most common occupying between-68 percent of the surface of a city.

Commercial ad industrial land uses occupy-515 percent and 15 25 percent of the surface
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respectively. Each type of lange has its own specific activities; transportation is a factor of

activity location and is therefore assated intimaté&y with land use (Adeamo, 2012

One of the most visible features of global cities and their supremacy in national
economies are Central Business Districts (Sassen, 2001 and 2002; Drozdz and Appert, 2010).
Originating in industrial America, the term CBD was used to deschkedowntown of
American cities in the 19th century (Pitzl, 2004) but was diffused to the rest of the western world
in the following decades. Although settled as a geographic concept, the CBD is difficult to
define. Definitions are qualitative such as thBDCis “the nucleus ... of an urban area that
contains the main concentration of commercial land use” (McColl, 2005, p. 159) or a “unique
area of massive concentration of activities and focus for the polarisation of capital, economic and

financial activitiesn cities” (Drozdz and Appert, 2010, p.2).

Central Business District (CBD) is the hub of business and civic life and it exhibits
certain distinct physical and human features, which distinguishes it from surroundingC&Bas.
always shows dynamic natureits morphology, structure, shape and size and in social patterns
to meet the changing economic conditions. This dynamic nature of the CBD can be seen through
the zone of assimilation and the zone of discard at the cEittbarta and Mukherjee 2009).

The Central Business District is referred to as the heart of the city; it is the most highly urbanized
area which ideally should contain a complete range of the highest productive use and the most
significant urban functions. Here one finds the greatesterdration of offices and retail stores
reflected in the city’s highest land values and its tallest buildings, chief focus of pedestrian and
automobile traffic. In any large urban community the central business district (CBD) plays a

vital role. It would 2 impossible to understand the functioning of such a community without
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analysing in some detail the ways in which the CBD serves as an integrating mechanism in such
vital areas as communication, transportation, trade, finance and gwrdr(Donald and Gald

1951). Physical and environmental problesh CBDs include conflicting land uses such as the
infiltration of commercial land use into areas allocated for housing, complete metamorphosis of
residential land use into commercial land use; poor aesthatids unsightly cityscapes;
Infrastructure problems include narrow and poorly constructed roads, mostly without provision
for drainage. Other environmental problems include traffic congestion, pollution (noise,

atmospheric and water) and land degradation.

In Nigeria, an increased level of consciousness is observable with regard to the complex
relationship that exists between development and the quality of the environment. However, there
remains much to be done by way of actually developing the mechanisragasidtive backing
for reconciling environmental imperatives with developmental goals. Urbanization has been the
dominant demographic trend in the entire world, during the last half ceMigsgria is one of
the countries in the developing world with rpirbanization and fast growing cities with the
high pace of social and economic developmBigeria, like many other developing countries, is
beset with environmental problems$jba et al (eds) (2004) identified several types of
environmental problems amsated with rapid urbanization and classified them as ecological,
poaching and habitat loss, increasing desertification and soil erosion. These are further
subdivided into pollution, deforestation, global warming and slum development, lack of
infrastructue, congested trafficgnvironmental degradation ammbusing shortage. It has been
established that these problems emanate mainly from human activities created in the quest to

achieve a higher level of development. The implication is that sufficient pi@tathave not
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been taken to balance development objectives against the need to maintain desirable
environmental quality.

Nigerian cities and towns CBDs are associated with several environmental problems
generally caused by rapid urbanization process,rgepepulation growth, economic activities
and planning issues, beyond the carrying capacity of facilities and services. These among other
factors result into conjunction cause by inadequate and in some case total lack of parking space,
as such facilitiesre not been provided. The roadside commercial activities encroaching into the
right of way thus pushing pedestrians into road space, coupled with on stresttéeffparking
reducing road width, street hawkers further cacapé the problem. Tlse resut into serious
traffic delay, ehicle emissions, Solid waste, and Nom#lution among other related issues

(Sokumba 1980, Kude 1988, Haruna 1993 and Samson 2012).
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CHAPTER THREE : THE SYUDY AREA AND METHODOLOGY

3.1STUDY AREA
3.1.1LOCATION

Zaria is located on the vast undulating plainrafrthernNigeriaat a height of about 670
meters abovemean sea level inthe center of northern NigerigMortimore, 1970). It
geographical positiois locatedbetweenlongitude of 7 36 00”E andlatitude of about 14102
00" —11° 12" 00” N. Zariais the second largest city inakna state and lays northeast of
Kadunamain town (see fig. 1)it has become a nodal point both in terms of rail and road
transportation. It covers a total arehabout 6100 hectares of arable land (Ajibade 1999). In
terms of population by the demographic census of 1952 the region has a total population of about
92,434 people anthe population rose to about 695,0680ple in 200{NPC,2007)
3.12. CLIMATE

Zariaregion lies within the tropical savannah (Koppens classificatidngh is a tropical
contirental climate and according td@rntwaite’s moisture index, dry sub humid climate. It has
a distinct wet (rainy) season which last from Ma@ctober, coinaing with high sun period and
cool dry (harmattan) season from Novembédarch respectively. The seasonality of the climate
is ensured by the movement of the ift@pical discontinuity (ITD). The rhythm of the dry and
rainy season is controlled by theerplay of the tropical continental air mass which comes from
the northeast and across the Sahand the tropical maritime amass which comes from the
southwest across the Atlantic Ocean. Boeindaries between these two masses forms the
inter-tropical between two are masses forms theritropical discontinuity (ITDHore (1970)
There are four seasons within the year (Hore, 1970). Dry/ Harmattan season (November

February), Heat season (Marehpril), Thunder storm and squalls (Mayune), Raly season
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(July - October).The mean daily minimum temperature also rises from its lowest valu€of 11
in December, to January with the highest in July to August havitg 40
3.1.3RELIEF

The major relief of Zaria shows the presence of residual grarstdberg, tb largest
being the Kufena and ahye hills which rise abruptly above the infinite falling plain. The
landscape of Zaria is dissected portion of the Zarigano plain which developed on the
crystalline rock of the ancient basement complex so@R/right and Mercury, 1972)This
undulating plain encompasses the colonialles®ent which is presently theaBon Gari area.
The basement complex which made up the bedrock is chiefly of gneisses and older granites.
Furthermore, the vast gentle undulgtiplain has become highly dissected by the Galma River

and its tributaries which comprise of the Kubanni, shika, saye and Yashi rivers.
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3.1.4ZARIA AS AN URBAN AND ECONOMIC CENTRE

The relationship between Zaria and its hinterland is basbedth the Emir's personality
andthe town’s central position toorthern Nigeria as a whole; Zaria’s position was confirmed
after the British occupation in 1902. In recent time, Zaria has also become an important center
for marketing and processing ofragltural products as well as educational and research center.
This has reflected in the steady growth in size and population of the urban area. Some of the
educational institutions found in Zarinclude, the Barewa Collegepl&ge of Arts and Social
Sdence currently known as Nuhu Bamalli Polytechnic, Nigerian College of Aviation and
Technology, Nigeria institute of Transport and Technology, Ahmadu Bello University Zaria,
Federal College of Chemical and leather Technology and Federal College of Eudeaizoetc.
Zaria also serves as a center for other functions that include administrative activities, although
Zaria has two local government areas, that is, Zaria Local Government and Sabon Gari Local
Government Areas, each having a separate headquaommercial functions include banks,
industries (British American Tobacco, Oil Mill, pioneer seeds, UAC seeds, Alheri brand seeds),
shops, eateries, hotels e#&ll these functions are located within the central business district,
which is the hub of commeial activities (see fig 2)All these contributed in one way or the
other to explain the centrality of Zaria in relation to it's environ and neighboring rural

communities, (Mortimore 1970).
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3.1.5ZARIA CENTRAL BUSINESS DISTRICT

The Zariacental businessdistrict area lies within the SabonaG district between
latitude 11°N and 11§ of the equator and longitude 50 E and 740" west of the Greenwich
meridian. Itis bounded on the north by tharRRoad in the south by th&ubanniRiver. From
the west is Bank &ad and fronthe east by crescent apdrk roads which are lined by array
of retail shops(see fig 3. It covers a total area of 205.04 hectafgsnmanuel, 2004)The
historical development of the CBD can be tracedkb@cthe arrival of railway to @ria in
February 1911. The colonial administration laid out of the area for whole sale and retail shops
managed by large commercial firms. The first commercial interest in the area was the British
cotton growing association (BGG, it was followed by the Niger Company with a ware house
near the BCGA. Both companies were concerned with buying local products for exports.

The new railway, ginnery and the trading firm all required laborers to build their
facilities. To supply the neleof those laborers many traders came, especially from the south. All
these contributed to the growth of the area and also at that time, it was envisaged that Zaria will
be the future capital of northern Nigeria so more and more traders came to the aresatral
anticipating boom in business. Administrative functions were built at the central area in 1913
such as agricultural department, public works department now ministry of works. With more
commercial activities in the area, banks establishes brancbkesasuhe British bank of west
Africa now first bank, firms expanded on either sides in 1926, such as PZ office.

In the 1950’s, seval firms occupied widf road, mainstreet, park roads extended to
Main street making it a commercial area. More comraéamnd institutional offices have been

established among these were NITRbst office and police station (Emmanuel, 2004).
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3.1.7 EXISTING LAND USE STRUCTURE

There are foumajor land uses in the Zaria central area, they include; commercial land
use, public and semipublic, mixed land use and resaldéaihd usgsee fig 4)

Commercial land use

This is the major land use in the CBD,consists of the modern market which falls
between Amin road and hospital road junction and major shopping streets of Crescent Street,
waff road, Main Street and Sokoto road, park road and IBB road. Over 80% of the land use in the
area is commercial.e major commercial uses are engage in retail and whole sale activities.
Il Public and semi public

There are few public and semipublic land uses within the central area, post station, police
stations, NEPA, NITEL, ministry of works, primary and secondahpsls.
1 mixed land use

The mixed land use is commercial and residential. Shops are used both for commercial
and residential purposes, in a few shops surveyed some had beds behind counter, such shops
have single room while others have two rooms, the first room is used as shephetsecond
room is used for storage and living purpose. In other cases, it is a two storey building, ground

floor is used for commercial purposes and the first floosexd for residential purposes.
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3.2METHODOLOGY

This section provides exgation of the nature of data required, sources and methods of

data collection for effective results and analysis.

3.21 Data types and sources

Type ofdata collectedor this studyconsist of land use map of the study ataad use

types, activity typedjeld and social survey information, obgation

The informatiorrequired for this study wascquired through primary and secondary sources.

I. Primary Sources A reconnaissance survey of the study area was carrieid outler to
identify the different types of land use categories, within the CBD using the existing land use
map of the area as a guide. The activities carried out by individual land uses was also determined

SO as to ascertain the type and level of enviremsal problems it impacts.

A well-structured questionnaire wagministered to individualwners/users of land use
to obtain information on environmental problems createthbg use activities the study area.
The questionnairewas divided in two sectims, Section Aconsist of the socio economic
characteristics of respondents and SecBoof the questionnaireonsist of data on the type of

land uses, its activities and the environmental problems it generate.

Ord Interviews with land users/ownesgithin the study area was alsmnducted to
obtain informatiorto support and supplement information obtained frongtiestionnaire so as

to aid finding.

il. Secondary Source The informationrequired for the review wasollected through the

following saurces;

59



Published National and International Journals.

Published and Unpublished Reports, Projects, TlesiDissertation.

Seminar paper;, Annals of statistical record, textbooks and internet.

This was done to obtain relevant informatiordevelop literature review, study area and

to support findings.

3.2.2 Classification of land use activities

The commercial land use activities in the study area are very large in terms of number and

types of activities,hnencea need for classification. Theommercial land use activities are

classified into ten (10) class base on its industrial and production system. These classes are;

Food and food stuff: these include all activities related to food such as provision, drinks,
whole grains, perishables, cdauses etc.

Construction and building materials: activities relatethisclass are building materials,
cement, block industry, paints, aluminum product, steel products, toilet fittings, doors
and window fittings etc.

Hotels and eateries: activities ihid class comprise of guest inn, hotels, restaurants,
roadside food joint etc.

Electronics: activities related to this class include mobiles phones, accessories and
repairs, computers products and repairs, electronics, electrical fittings, repairs etc.
Petrochemicals: activities related to this class are filling station, fertilizer dealers, agro

chemicals, rubber and leather industry, industrial gas etc.
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6. Services: these activities are banks, cyber café, telecommunications, consultancy
services, photo sipp bureau de change, electrical engineering etc.

7. Fabrics and design: This class includes activities like boutiques, fabrics, baby items,
cosmetics etc.

8. Automobiles: activities in this class includes motor spare parts and repairs, scrap items,
vulcanizer et.

9. Furniture and household utilities: activities include kitchen ware, furniture and furniture
factory, etc.

10. Stationary: books and school related materials.

3.23 Sampling technique

For the purpose of this research, the central business district is divided into three zones based
on the intensity and type of activities. These zones are zone A, zone B and(zeedi§. 5)
I. Zone A is the area around Sabon Gari central market. Itsisdily a commercial area
where 90% of shopping is done; it falls between Aminu Road and Hospital Road.
II.  Zone B is the area arourmlescent road, Main Stregqiark road and Raff road. The
area is predominantly commercial and mixed land use, the comimactiaty is 80%
business/banking activity. While the mixed land use is residential /commercial and
schools/shops.
.  Zone C is the area around Sokoto road, IBB Street, Theresa Bowyer Street and
Manchester road. The area is comprised of public/periic land use, commercial land
use and residential land use. Public/sentlic include post office, PHCN, FRSC,

schools etc. commercial land use include banks, eateries, shopping mall, shops etc.
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The population of ane A is very large having500 individual ppulation according to
tax offices figures, thus there is no available detail information on individual commercial land
use activities. Therefore sample within this zone was selected from each Gintheise
classification the total sample selected froeach class is proportional to its size, where
individual samples was selected at the count of evelyidividuals where 1% of the total
population was selected as sample. Therefore in case of zone B and C where the sample frame is
not known, 100 samplegere selected from eacbmzeand were issued questionnaires, but a total
number of 97 and 94 questionnaires were filled adequately in zones B and C respectively
Purposive sampling technique was used for these zquestionnairesvere issuedo banksand
filling stations whichinvolve the selection of every alternative bank/filling station on both sides
of the streets because all the banks render the same s@svigell as toother activitiessuch as
furniture factory, kitchen ware shops, electrenghop etcthat do not render same servigées
order to cover all the activities as some of the activities within the CBD are not edaniz

The population for the researchbnsistsf all the staeholders relevant to the studiese

include the ownerand users of individual land uses within thBD.
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3.2.4 Data analysis

Different analytical techniques aimed at achieving the specific aim and objectives of this
study were adoptedabjective one involved the use atigh resolution image afie study area
which was obtainedrom GoogleEarth theimage wasmported into ArcGisfor the analysis.
The downloaded high resolution image was-geferencd to WSG 1889, UTM, Minna Zone 32
datum. Various landse activities within the CBD weréentified through ground tthing, the
land use activities werenaged out and the area measures of various land use type was
calculated.

Simple descriptive statistics was used forititerpretation of thelatafor objectives two
and three. The databtained from questionnaires such as socio economic characteristics, land
use activities and the environmental condition of the @BI3 analyzed using tables

While objective four was analyzed using the inferential statistiozelation analysis was
used b determinethe relationship between land use activities and environmental problems.
Correlation analysis was useal determinethe relationship between different commercial land
use activities and environmental problems in Zaria central business disidatelation
coefficient is a single summary number that tells whether a relationship exists between two
variables and how strong that relationship is and whether the relationship is positive or negative
(Chap, 2003). Land use activities and environmeptablems are considered as individual
variables in which a relationship would be determined between these two variables. Land use
activities which was categorized into 10 categories each will be measured to environmental
problems, the environmental problendentified in the course of these study is four which are
land pollution, air pollution, noise pollution and traffic congestion. Each of these problems will

be associated with individual land use categories to establish if a relationship exists beéween t
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two variables, how strong the relationship is and whether the relationship is positive or negative.

The formula below is used for the correlation coefficient.

AiUVU?')')')O')')')Z' F ]
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CHAPTER FOUR: RESULTS AND DISCUSSION

4.1LAND USE ACTIVITIES WITH IN THE CENTRAL BUSINESS DISTRICT
41.1 Zone A

Zone A is basically the area around the main central market that falls between Hospital
Road and Aminu Road within the Zaria CBThis is the largest market in Zaria and it has a lot
of influence in all theneighborhoodsn Zaria and surrounding villages. This market supports
bustling commercial activities and generates a lot of revenue to the government. Commercial
activities are fand in areas close to the market like Lagos Street, Benin Street, Yoruba street,
Club Street and Main Street.

Virtually all kinds of house hold products, foodstuffs, pharmaceuticals, textile materials,
footwear, jewelries, clothing, second hand clotipsstics, simple farm implements and building
materials are sold in this markéflost of the goods sold in this market like textile materials,
footwear, jewelries and clothing are bought from Kano. Some other goods come from Lagos,
Onitsha, Enugu and Padrarcourt.Printing presses are found along Lagos Street, Benin Street,
Yoruba street and Liquors are sold around Club Street, and also a cold room fish depot is also
located in this area. The goods sold in this area come from mainly Onitsha, Lagtsignd

According to the tax revenue office in the central market, tasrabout 2,500 shops in

the market, and the market is divided into segment A and B for easier identification.
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4.1.2 ZoneB

This zone comprised of Main Stte@ark road antVaff road as showmitable 4.1, 4.2 and 4.3

Table 4.1 and use activities along Park road

Category of land use Types of activities on land| Number of land use
use activities
Mixed land use Block of flats and shops 11
School (pace setter Uux
primary & sec.) and shops
Commercial land use Banks; sky bank, fidelity 125
Petrol filling station; @ndo
Hotels; immaculate hotel,
royal guest inn
Shops; furniture, cyber café,
electronics, electrical fitting,
provision, bookshop,
boutique, photo shomarbing
shop, paint, computer business
center, telecommunication
shops, building materials, cd
shops.
Source; Authof2013)
Table 4.2 and use activities along Veff road
Category of land use Type of activities on land use Number of land use
activities
Public and sempublic land| Hospital;, Nana specialistl
use hospital
Mixed land use Houses and offices 8
Commercial land use Shops; fertilizer, provision 30

fruit.

Temporary stalls; suya joinr,

Source; Authof2013)
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Table 4.3Land useactivities along Main Street

Category of land use Type of activities on land use Number of land use
activities
Public and sempublic land| MJM Nur. & pri. school 5

use

Youngster Academy
New era Intrl.school
Savannah school
Mayfair clinic

Mixed land use

Residential houses and shopss8

Commercial land use

Banks; first bank, unity bank,147
FCMB

Petrol stations; MRS, Fasada,
Total, Mobil

Company; albabello trading
company (building materials)
African alliance insurance

company.
Shops; cool houses, paint,
computers, bookshops,

building materials, provisions,
electrical equipment, cement,
boutique, agrochemicals
aluminum doors, motor spare
part, scrap items, electronics
and electrical fittings
consultancy services, balby
items, ureau de change
motor cycle repairs, spare part,
break/engine fluids, motg
cycles, bikes, furniture, phone
services and accessorigs,
telecommunication,
vulcanizer, used items such
back packs and shoes, Bbus
stop, (temporary stall)

=

Source; Author (2013)

Land usecategories ireoneB include commercial land use, public/semipublic land use

and mixed land use. Med land use within this zone ranges fr@no 3 storey buildings, with

shops at the ground floor and residential flats or in some cases schdotsfiaas at the

first/second storeyPublic/semipublic land use within the zone comprise of hospitals, nursery,

primary and secondary schools. Number of hospital and clinics are two, number of schools
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within the zone are 5. Commercial land use is the dantiland use in the zone, this constitute
banks, filling stations, hotels, companies and shops. Number of banks within this zone are 5, 2
hotels and 2 companies. Shops comprise of furniture factory/ furniture show room, cyber café,
electroncs/electrical fittings, provisions, bookshops, boutique, computer business center,
building materials, barbingatoon, photo studio, agrocherdis, suya joint, agrochemical baby
items, bureau de change andtor cycle repairs/spare parts.

4.1.3 ZoneC
This zone comrised of Sokoto road, Manchester road, Theresa Bowyer road and IBBastreet

shown n table 4.4, 4.54.6 and 4.7
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Table 4.4L and use activities along Sokoto road

Category of land use

Types of activities on land
use

Number of land
activities

use

Public and semipublic use

Kaduna state board of interna¥

revenue

FRSC (federal
corps)

road safe

3%

PHCN

Nigerian association of road

transport owners (NATO)

Nigerian security and civi
defence

Sigma pension

Postoffice

Commercial land use

Banks;

Union, first city monumen
bank,
Ecobank, Stanbic IBTQC
U.B.A, Diamond, Zenith ang
Maintreet bank.

keystone bank,

110
|

=

Petrol Filling station;
Oando, Total and Mobil

Eateries;

Mr biggs, Chop house, Las
vegas, chicken republic and

elhayat

Shopping mall; city plaza
Shops;

Cyber café, boutique,

industrial gas, electronics and

electrical
products,

fittings, stee
fabrics,

and accessories, cosmeti
construction materials, block
industries, fruits.

Temporary stalls; shoe sellef
vulcanizer, food joint,

furniture,
kitchen ware, mobile phones

CS,

Source; Authof2013)
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Table 4.5L and use activities along Manchester road

Category of land use Types of activities on land| Number of land use
use activities

Residential land use Flats and duplex 10

Public and serpublic land| FIRS, Gldacomoffice 6

use School; therbow school, great
hallmark.
Hospital; pal clinic, ultra scan
diagnostic.

Commercial land use Banks; Gtbank, Diamond,12
Access
Shops; perfume, comput
engineering, medi;
consultants, drinks, block
industry.
Roadside hawkers; recharge
cards, engine oil.

Source; Authof2013)

Table 4.6L and use activities along Theresa Bowyer Street

Category of land use Types of activities on land| Number of land use
use activities

Public and sermpublic land| School; Therbow school 2

Hse Starcoms telecommunicatiaon
office

Commercial land use Red onions garden and club | 15
Milton bicycle distributors
Shop; perfumes, furniture,
media consultants, computer
engineering, cyber café.
Temporary stalls; perishables
(tomatoes), fish joint.

Source; Authof2013)

Table 4.7Land use activities along IBB Street

Category of land use Type of activities on land use Number of land use

activities

Commercial land use Restaurant; peters, beed
parlors
Shops; drinks, provisions,
block industry

Source; Authof2013)
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Land use categories withinone C are residential, public/semipublic land use and
commercial land us&.heresidential landises arenajorly flats and duplex and alecatedat the
periphery of the CBD alonQueenElizabeth road. Public/semiplibare government institution,
private institutions,schools and hospitals. Number of schools are 2, governmenté#priva
institutions are/ in number Commercialland use within this zone comprise of banks, filling
stations, eateries, shopping mall and shdfsnber of banks are 11, number of fillistations
are 3, eateries are 7 in number. Shops comprise of cyber loafifiqgues, furniture, electrical
fittings and electronics, fabrics, kitchen ware, construction materials, block industries, media

consultantstemporarystalls, provisions and mobile phones and accessories.

4.2 SOCIO-ECONOMIC CHARACTERISTICS OF RESPONDENTS

The reconnaissancseurvey indicates that the majority of respondents within the study
area attained secondary schoopassentedn table 4.8with 40% in zone A, 35.8% in zone B
and 42.2% ofespondent in zone.While 32%, 35.8% and 31.1% of respondantghe three
zones attained tertiary educatidorhe income level is highest in zone A and B with 48% and
40.2% of respondents respgety earn a monthly income of4,000 and above monthly. While
in zone C 40% of the pofation’s income ranges between NGOG N40,000 monthly.The
survey indicats that the majority of population within the CBD are educated in one form of
education or té other, so igxpected that they should know the consequenceffects of their
activitieson the environment, but g6 not the case, even with the prior knowledge of the effects,

their activities still generate environmental problems.
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Table 4.8 Socio-economic characteristics

S/N | BIO-DATA ZONE A ZONE B ZONE C
FRQ % FRQ % FRQ %
1 EDUCATION
A Non formal education 8 8 23 23 18 18
B Primary education 20 20 26 26 38 38
C Secondary education 40 40 24 24 19 19
D Tertiary education 32 32 24 24 14 14
E Others - - 3 3 11 11
2 INCOME
A Less than 10,000 8 8 2 3 3 6.7
B 11,000- 20,000 8 8 6 9 2 4.4
C 21,000- 30,000 12 12 6 9 9 20
D 31,000- 40,000 24 24 26 38.8 18 40
E 41,000 and above 48 48 27 40.2 13 28.9

Source; Authof2013)
4.3LAND USE ACTIVITIES AND ASSOCIATED ENVIRONMENTAL PROBLEMS

Zaria Central business district like any atl@&BD is the hub of business as well as the
heart of city. Greatest concentration of land uses especially commercial lasdheelominant
type of land use found within the CBDhese land usegenerally contributes to the economic
developmentof Zaria as a whole, but its activities affects the environment negatively. The
negative effects of land use activities on theirmment within the CBD wasnalyzedand

discussed according to Zong Biand C.

4.31Land use activities and environmental probémsin zone A

Zone A is the zone that comprise of the Sabon Gari market within the Zarial@B@®.
use activities within this zone affeitte environment in one way or the otinegatively resulting
to environmental problems. Environmental problems within zone A ranges from land pollution,

air pollution, noise pollution and traffic congestidinese are presented in table.4.9
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Table 4.9Environmental problems within zone A

S/N ENVIRONMENTAL PROBLEMS FRQ | %

1 Land pollution 64 53.3

2 Air pollution 20 16.7

3 Noise pollution 20 16.7

4 Traffic Congestion 16 13.3
120* | 100

*Multiple respondents/options
Source; Autho(2013)
4.31.1Land pollution

The oral interview conducteditlv the market officialsevealed that a daily sanitation is
carried out every morning before the start of business activities. D#sigisanitation, liters of
waste can be seen all around the zone. The land pollution geneydéed use activities whin
this zone comes in two forms; solid and liquid waste. Solid waste generated within this zone can
be attributed partly by lack of adherence to daily sanitation as seen by some of the land users
especially at the periphery of the market andlpdry the customer’sattitude as revealed by the

survey.

4.3.1.1.1Pollution from solid waste

It was observed that the nature of solid waste within this zone ranges from iron scraps,
polythene, can/plasticand cartonamong others3%% of land use activitieggeneratgolythene

wasteas presentedhitable 4.10 While 14% of the land use activities generates can/plastics.

Method ofwaste disposal is an important issue in every environmditut 42.26 of
respondents within this zomedicatethat their method of waste disposal is through packing and
burning the burning isdone at designated point&Vhile 35.9% of respondents indicate open

dumping, @en dumping is a good method of waste disposal if properly coordinated and equally
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adds morgroblems to the environment if not properly coordinated. Open dumping as surveyed
in this zone is not properly coordinated as indiscriminate dumping are seen around the zone,
though it was revealed that a point of collection is made where the waste saaiudnp, but

many do not make use of iThese acts doot just breathe disease but also hinders the aesthetic

appearance of the zone.

Quantity of waste generatexh a daily basis within this zone is less than 25kg as the
waste are disposed off on a dailgsiz as indicatechitable 4.10 while 28.9% of respondents
dispose their waste weekly and @%4dispose their waste fortnighthAlso 7.8% of the
respondents dispose their waste igtdters,this act eventually cloagthe drainage and resnb

to floodingduring wet season

Solid waste whether packing and burning or open dumping generallgffeatson the
environment, decomposition of waste into constituents chemicals is a common source of local
environmental pollution. A major environmental concernds tglease bthe decompositiorof
this garbage which idMethane is a byproduct of the anaerobic respiration of bacteria, and these
bacteria thrive in landfills with high amounts of moisture. Anotherblemwith the gases is

their contribution to the dranced greenhouse gas effects and climate change.

Table 4.10Solid waste characteristicin zone A

S/N | SOLID WASTE FRQ | %

1 Nature of waste

A Iron scrap 5 7.8
B Polythene 25 39
C | Can/plastics 9 14
D |Al 10 15.6
E Other 15 23.4

75



2 Method of disposal FRQ | %

A | Packing and burning | 27 42.2
B | Open dumping 23 ]35.9
C | Dumped in gutters 5 7.8
D | Disposal bin 10 |15.6
E | Others - -

3 | Frequency of disposal | FRQ | %
A | Daily 40 |62.5
B | Weekly 18 28.1
C | Fortnightly 6 9.4
D | Monthly - -

4 Quantity of waste dailyl FRQ | %
A | Less than 25kg 48 75
B | 50kg 12 | 18.8
C | 100kg 4 6.2
D | 150kg - -

E | Above 150kg - -

Source; Authof2013)

4.3.1.1.2Pollution from liquid waste

The major source of liquid waste in tlaeneis disclarge from broken drainages according to
75% of respondentis the table 4.11This broken drainage results mostly from waste dump and
sand fill of the drainage¥Vhile 25% of respondents indicates that their source of liquid waste is
from discharge of particular activities, such as olil spills from mechanic repairs, spills from food
stuffs such as vegetable /palm oil sellers, discharge from road side food jothtisetischarge

is mostly dispose in open spacBsit nevertheless it can have effect on the environment by way

of unpleasanappearance as well as breeder ground for diseases to humans such as malaria and

Liquid waste inthis zone is highly minimatompared to other zones within the CBD.

cholera.
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4.11liquid waste characteristics in zane A

S/N | LIQUID WASTE FRQ | %
I Source of waste

A Discharge from sewerage - -

B Discharge from particular activity 12 25
C Discharge from broken drainages36 75
D Discharge from industrial waste | - -

2 Method of disposal FRQ | %
A Open dumping 28 |58.4
B Drainage 12 | 25
C Sewerage 4 8.3
D Septic tank 4 8.3
3 Improper drainage function FRQ | %
A Dirt’s dump 4 8
B Sand fill 4 8
C Broken drainage 20 |42
D Absence of drainage 20 |42

Source; Autho(2013)
4.3.1.2 Air pollution

The Survey revealethat source of air pollutionvithin Zone A includes automobile
discharge, smoke from refuse burning, smoke from particular activity and .oEmers table
4.12 it can be seen that the majouste of air pollution is smoke from particulactivity with
50%, these activities includemoke from heavy machinerjesise of alternative source of
electicity which is the generator sehost of the generator set used generates toxic fuimese
fumes when it accuaiates in the air in higleoncentrationit pollutes the surroundinginform
gaseous substance suchcagbon dioxide, carbon monoxide, hydrocarbons, nitrapeaes, sulfur
oxidesas well as causes discomfort and disease to husumisas heart problems, irritation to

body, chest tightness and hiteag difficulties
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Table 4.12 Air pollution in zone A

S/N | SOURCE OF POLLUTION FRQ | %
A Automobile discharge 6 30
B Smoke from refuse burn 2 10
C Smoke from particular activity | 10 50
D Others 2 10

Source; Authof2013)

4.3.1.3Noise pollution

Noise pollution within zone A is md$y generated by passersby according@®b of
respondentsn table 4.13 Though these sources of noise do not have much impact on the
environment, it only causes discomfort to the human ears’ as such noise is expectethavithin
zone becase it is a market zone. While %0of respondents indicates that automobile engine is
the source of noise pollution within the zomoise pollution regardless of high dow can be
annoying and disturbing to the human environment, noisetsesulhearing difficulties and

interpretation to the clarity of words.

Table 4.13Noise pollution characteristicsin zone A

S/N | SOURCE OF NOISE POLLUTION | FRQ | %
A Automobile engine 8 40
B Passers by 12 60
C Others - -

Source; Authof2013)

4.3.1.4Traffic congestion

Land ug activities contributeo traffic congestion within this zone especially land use
activities along roads, their activities enartbad unto the road reducing ttead width, thereby
limiting movement of vehicles. Another factor responsible for traffic congestion in this zone is
the ssue of unreserved parking facilities; this facility is not made available and instead

indiscriminate parking is seen all around do@e which results to ggdow and traffic jam. Table
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4.14 indicates that indiscriminate parking and undefin®gs stop are the major causes of
congestion within the zonaccording to 43.8% of the respondents. While%6.8f the
respondents present that lack of parking space and street hawkers are the causes of congestion
within the zone. The resultamffects of this congestion on environment aie pollution

according to 5% of the respondent as well as accidents ekt delay time to humans

Table 4.14Traffic congestionin zone A

S/IN | TRAFFIC FRQ | %

1 Causes

A Indiscriminate parking 7 43.8
B Undefined bus stop | 7 43.8
C | Lack of parking space 1 6.3
D | Street hawkers 1 6.3
E Others - -

2 Effects FRQ | %
A | Accidents 4 25
B | Air pollution 4 25
C | Noise pollution - -

D | Travel delay time 8 50

Source; Authof2013)

4.3.2 Land use activities andenvironmental problems in zone B

Land use activities within this zone have negative effects on the environment resulting to
some environmental problems. Thesev/ironmental probleegenerated by these adties are

presented in table 4.15

Table 4.15Environmental problems within zone B

S/N | ENVIRONMENTAL PROBLEMS FRQ |%

1 Land pollution 43 44.3
2 Air pollution 18 18.6
3 Noise pollution 20 20.6
4 Traffic congestion 16 16.5

Source; Authof2013)
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4.3.2.1Land pollution

The survey revealed that land pollution within this zone conssulté waste and liquid waste.

4.3.2.1.1Pollution from solid waste

The nature of solid waste within zone B ranges from polythene, can/plastics, iron scraps,
cartoons etc40% of respondents generates can/plastics, while 17% of respondents generates
polythene and othetand use activities within this zone generates most of solid waste, though
some of the activities manages it by properly disposing it accordingly while others don't, piles
and liters of waste aliround the surrounding environment, resultingindygienic environment

and destroying the aesthetic appearance of the environment.

The survey revealed that the method of waste disposal within this zone is mostly through
open dumpingvith 18.6%, these areseen from some activities alomgain streetoad such as
fish sellers, mechaniepairs and localfood joint (see plate 44). While 41.9% of respondents
revealed that their method of waste disposal is through packing and burning, this is done
indiscriminately without getting a designated point whereby they can burn their refusgsand
been done at any given time of the day, the resulting effect of these to the environment is
pollution i.e. air and noise pollution as well as discomfort to humans. Anatiehod of waste
disposal used in this zone is dumpinfgrefuse in drainages according 8% of respondents
(see platet.12); this method eventually blocks the drainage over time and resulting thirfipo
of the area during wet seasdrhe frequency ofvaste disposal within this zone is daily disposal
according tdb1.26 ofrespondentsand 34.% of respondents dispose their waste weekly and the
guantity of waste generateaity is less than 25kg with 744 of respodents as presented in

table 4.16
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Impact of these solid wastes on the environment is that waste breaks down in landfills to
form methane, which is a potent greenhouse gas that destroys the ozone layer due to waste
biodegrable. As well as leachintis is a process by which solid wasteegstsoil and ground

water and contaminates them.

Table 4.16Solid waste characteristicsan zone B

S/N | SOLID WASTE FRQ | %

1 Nature of waste

A Iron scrap 5 7.8
B Polythene 11 17.2
C Can/plastics 26 40.6
D All 11 17.2
E Others 11 17.2
*multiple option

2 Method of disposal FRQ | %

A Packing and burning | 18 | 41.9
B Open dumping 8 18.6
C Dumped in gutters 4 9.3
D Disposal bin 13 |30.2
E Others - -

3 Frequency of disposal | FRQ | %

A Daily 22 | 51.2
B Weekly 15 |34.9
C Fortnightly 6 13.9
D Monthly - -

4 Quantity of waste dailyy FRQ | %

A Less than 25kg 32 | 744
B 50kg 11 | 256
C 100kg - -

D 150kg - -

E Above 150 kg - -
Source; Authof2013)
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4.3.2.1.2Pollution from liquid waste

The survey revealed that the major cause of liquid waste withirzdhe isflooding
during wet seasqrthis flooding results from blockage/breakage of drainagesrding ta23.3%
of respondentpr absence of drainageecording tol4.7R6 of respondentsThis blockage of
drainage as earlier discussed is due to refuse dump frora Bmd use activitis asevidently
shown on plate 4.8nd intable 4.17 37.26 respondents indicate that their source of liquid waste
is from broken drainageAlso activities such as mechanic repaitdtanizersgenerateliquid
waste n form of oil spillson the surroundingccording to46.3% of responden{see plate 4.4)
and thesdaveserious consequences on the environment because it destroys the vegetation cover

as it is not easily washed off.

Also liquid wastes around this zone aiso seen in formof human waste due to lack of
convenience/ toilet facilitiegsee plate 4.1)Most of the land usemdo not have provisiafor
toilet facilitiesaccording ta60% of respondentsnstead they convert the rear back of their shops
for convenienceand thisact creates an unpleag environment. 46% of respondents admit that
their source of liquid waste is discharge from particular activity and methodmdsdil is open
dumping according t89.5% of respondenté&ee plate 4.5)During the survey, it was revealed
that land use activities such as food/food stinéfsh fish sellers), local food joint mechanics are
the land use activities that gert@most of this waste. While 3%20f respondentmdicatethat
source of liquidwaste is from broken drainages results fréini's dump into drainages @and

fill drainages.
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Table 4.17Liquid waste characteristicsin zone B

S/N | LIQUID WASTE FRQ | %

1 Source of waste

A Discharge from sewerage 2 4.6
B Discharge from particulactivity | 20 46.5
C Discharge from broken drainagesl6 37.2
D Others 5 11.6
2 Method of disposal FRQ | %

A Open dumping 17 39.5
B Drainage 19 44.3
C Sewage 3 6.9
D Septic tanks 4 9.3
3 Improper drainage function FRQ | %

A Dirt’'s dump 18 41.9
B Sandfill 10 23.3
C Broken drainage 10 23.3
D Absence of drainage 5 14.7

Source; Autho(2013)
4.3.2.2 Air pollution

The survey revealed thaburce ofair pollution within this zone includes automobile
discharge, smoke from refuse burning, smoke from particular activity and others. The major
source of air pollutiorwithin this zore is automobile discharge with @0of respondent as
presented inable 4.B. while 27.8% of respondents indicate that source of air pollution is other
activities such as dust particles from furniture factoiymes from alternative source of
electricity which is generator seind 16.% of respondents indicate their source ofpailution
is smoke from particular activity such esoking from roadside food joirfsee plate 4.10)nd
exhaust from vehicleg he general effect of this pollution to the environment is the production
of toxic pollutants in gaseous form such @sbondioxide, carbon monoxidehydrocarbons,

nitrogen oxides, andulfur oxideswhich destroys the environmeithe most commonly recognized
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type of air pollution ismogwhich generally refers to a condition caused by the action of sunlight on
exhaust gasesdm motor vehicles and factories.

Table 4.18Air pollution in zone B

S/N | SOURCE OF POLLUTION FRQ | %
A Automobile discharge 9 50
B Smoke from refuse burn 1 5.6
C Smoke from particular activity 3 16.7
D Others 5 27.8

Source; Authof2013)

4.3.2.3Noisepollution

The survey revealed that the source of noise pollution within this zone is ldigakgh
autanobile engines according to @ of respondentgas presented in table 4,18o0ise from
automobile engines is mostly as a result of traffic congestadfictjam especially along park
road where congestion is witnessed almost every day of the @&8#kof respondents indicate
that their source of noise pollution from other activities such as loud music from CD, electronics
shops, use of generator setsd asther guipment/machineries. While %% of respondents
indicate that source of noise pollution is from passerslioyse pollution is generally disturbing

to humarenvironment; it causes temporary disruption in the natural balance of human being.

Table 4.19 Noise pollution in zone B

S/N | SOURCE OF POLLUTION FRQ | %
A Automobile engine 10 50
B Passers by 3 15
C Others 7 35

Source; Authof2013)

4.3.2.4Traffic congestion

Land use activities contribute to traffic congestfmoblems within zone B, the major

cause of traffic congestion within this zone is laidkparking space according to 4%8of
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respondentsn table 420. Most of the land use activities do not make provisionp@arking
space/facility, and in some cases whereby the parkingtyasilprovided is insufficienand thus
results to osstreet parking andndiscriminate parking. Other factors responsible for traffic
congestion include unfleed bus stop according td&% of respondents as well as street hawkers
according to 6.9%T he effects of this congestion on the environmentargollution and nise

pollution according to 35.5% and €63of respondents respectively.

Table 4.20Traffic C ongestion in zone B

S/IN | TRAFFIC FRQ | %

1 Causes

A Indiscriminate parking 3 18.7
B Undefined bus stop | 4 25
C Lack of parking space 7 43.8
D Street hawkers 2 12.5
E Others - -

2 Effects FRQ | %
A Accidents 3 18.7
B Air pollution 6 35.5
C Noise pollution 1 6.3
E Travel delaytime 6 35.5

Source; Authof2013)

4.3.3 Land use activities andenvironmental problems in zone C

ZoneC is the zone that comprise adi®toroad, Manchester road, Queen Elizabeth road.
Land use activities within this zone create environmental problems by affecting the environment

negatively. These environmental probteare presented in table 4.21
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Table 4.21Environmental problems within zone C

S/N | ENVIRONMENTAL PROBLEMS FRQ | %
1 Land pollution 40 42.6
2 Air pollution 14 14.9
3 Noise pollution 25 26.6
4 Traffic congestion 15 16

Source; Autho(2013)
4.3.3.1Land pollution

Land pollution generated by land use activities is categontedolid and liquid waste.

4.3.3.1.1Pollution from solid waste

The survey revealed that the nature of solid waste within this ramges from
polythene, paper boxesans/plastics, iron scraps etc. land use activities within this zone
generates almostll the listed solid waste. Mobile phone and accessories are theatdnand
use activities alongdkoto road, and their activities generate waste such athpaly and paper
boxes Thesewastesare seen all around the drainages and surrounding of these activities. When
oral interview was conducted with the landers, it was revealed that & the customers that
litter the environment. Also activities such as furniture factories generatesvsslid in form of
saw dust and wood piecésee plate 4.1]1)this tiny dust particles accumulates in air space
resulting to air pollution, these waste have effects on the environment by creating unhygienic

environment.

Method of waste disposal within tresne is majorly open dumping according4 of
respondentgsee plate 4.7)Some of the activities do not make provision where to dispose their
waste instead waste are dumped at any given space within the envirowhentconducted an
oral interview wih these land users, they claimed that most of the waste found within their
surrounding are not generatedthgm,instead they are waste from other activities. WAl&%
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of respondentises the packingnd burning system to dispose their waste. The dyanftivaste
generated daily within this zongless that 25kg according to %bof respadent as indicated in

table 4.22 And thesewastesare disposg on a daily basis apresented with 57.5% of
respondents. While725% of respondent dispose their wasteekly, during the survey, it was
revealed that the activities that dispose their waste weekly make provision where waste are

collected daily either inform ahcineratoror large containers, and then disposgaekly.

Effects of this pollution on theenvironment are their contribution to the enhanced
greenhouse gas effect and climate change. And disotlvese land pollution gets really hat
damages the soil. This means that plants may fail to growbthax@bbing the ecsystem of a

food sourcedr animals.

Table 4.22%olid waste characteristicsn zone C

S/N | SOLID WASTE FRQ | %

1 Nature of waste

A Iron scrap - -

B Polythene 9 20.9
C Can/plastics 18 41.8
D All 7 16.4
E Others 9 20.9

*

multiple option

2 Method of disposal FRQ | %
A Packing andurning 11 275
B Open dumping 18 45
C Dumped in gutters 4 10
D Disposal bin 7 17.5
E Others - -

3 Frequency of disposal | FRQ | %
A Daily 23 57.5
B Weekly 11 27.5
C Fortnightly 6 15
D Monthly - -
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4 Quantity of waste daily| FRQ | %
A Less than 25kg 30 75
B 50kg 10 25
C 100kg - -
D 150kg - -
E Above 150kg - -

Source; Authof2013)

4.3.3.1.2Pollution from liquid waste

According to the survey conductetthe major source of liquid waste is diacge from
broken drainages according to 50% reSpondentas presented imable 4.23 Most of the
drainages along Manchester road ghekeenElizabethroad arebrokeneither as a result of sand
fill or absence of drainageand these results to flooding during rainy seasme plate 13)
38.9% of respondents indicate that source of liquid waste is discharge from particular activity,
and the methodf disposal is open dumping accordingdt®8% of respondentsSuch activies
include mechanicslubricating fluids are seearoundthe surrainding. Sometimes oil spills and
lubricantsand heavy metalget washed off into water channels destroying the aquatic life as

well as causing canceric disease which consequently have effects on the environment.

Table 4.23liquid waste characteristics in nne C

S/N | LIQUID WASTE FRQ | %

1 Source of waste

A Discharge from sewerage 2 11.1
B Discharge from particular activity| 7 38.9
C Discharge from broken drainages 9 50
D Discharge from industrial waste | - -

2 Method of disposal FRQ | %
A Open dumping 9 50
B Drainage 9 50
C Sewerage - -

D Septic tanks - -
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3 Improper drainage function FRQ | %

A Dirt’'s dump 5 27.7
B Sand fill - -

C Broken drainage 9 50
D Absence of drainage 4 22.2

Source; Aithor (2013)
4.3.3.2 Air pollution

Source of air pollutiomn this zoneranges from automobile discharge, smoke from refuse
burning, smoke from particular activignd others. Major source of air pollution is automobile
discharge just like zone &ccording to42.9% of respondentas presentkin table 4.24. 35.70% of
respondergindicate that source of air pollution is from other activities such as dust particle from
carpentry/furniture factory, smoke from generator 86 of respondents indicate their source
of pollution is from refuse burningvhile 14.26 indicates that source of air pollution is smoke
from particular activity such as cooking from restaurgseeplate 8) Air pollution can harm
human when it accumulates in the air in high concentrations, people expose to high levels of
certain air pollutarst may experience increased risk of heart attack, wheezing, coughing, chest
tightness and breathing difficulties. And also affects the environment in form of greenhouse

effect as well as acid rain.

Table 4.24Air pollution in zone C

S/N | SOURCE OF POLLUTION FRQ | %
A Automobile discharge 6 42.9
B Smoke from refuse burn 1 7.1
C Smoke particular activity 2 14.2
D Others 5 35.7

Source; Autho(2013)
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4.3.3.3Noise pollution

Noise pollution within this zonés mostly automobile enginesccording t056.6% of
respondent frontable 4.25noise from automobile engines is highly associated with traffic
congestions. 13.2% indicates that noise pollution is generated through other activities such as use
of heavy machineries, equipment’s as Ire tcase of carpentry, wiganics andnoise from
generator setdVhile 30.2% of respondenidentified passersby as the source of noise pollution
in the areaNoise pollutionmay lead to effects such as hearing impairment, interference with
spoken communication, sleep disturbannd eardiovascular disturbances, and sometimes may

lead to mental health, negative social behavior and annoyance reactions.

Table 4.25Noisepollution characteristicsin zone C

S/N | SOURCE OF POLLUTION FRQ | %

A Automobile discharge 30 56.6
B Passers by 16 30.2
C Others 7 13.2

Source; Authof2013)

4.3.3.4Traffic congestion

Land use activities contribute traffic congeson problems within this zon& ione way
or the other, one of the causes of this congestion problem is lack of parking space wvahich is
general problem in the wheo of the CBD, according to 33@ of respondent, lack of parking
space is one of the major sources of traffic congegtiea plate 4.2)According to the survey
conducted within zone, there are some land use activities thagsnmbkvision for parking
facility but such facilities are insufficient and results tostreet parking, such activities are
banks and eateries especially alongokdto road. Other causes of this congestion are
indiscriminate parking according to 484/70f respondents and undefined bus stagcording to

20% of the respondents. The effects of these congestion to the environment is no&@e and
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pollution according to 13.3% and 33630f the respondents as well as accidents and travel delay

time according to 33% and 22%f the espondents itable 4.26

Table 4.26Traffic congestion in zone C

S/N | TRAFFIC FRQ | %

1 Causes

A Indiscriminate parking | 7 46.7
B Undefined bus stop 3 20
C Lack of parking space | 5 33.3
D Street hawkers - -

E Others - -

2 Effects FRQ | %
A Accidents 5 33.3
B Air pollution 2 13.3
C Noise pollution 5 33.3
D Travel delay time 3 20
Source; Authof2013)
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Plate 4.1 |I|ega| convenience behind ShOpS along Sokoto Plate4.2 Traffic Congestion a|0ng Sokoto

Road Road.
Source: Filed survey, 2013 Source: Field survey, 2013

Plate 4.4 Land pollution from mechanic activity
along Main street.
Source; Field survey, 2013

Plate4.3 dogged drainagaith Solid waste
along Park Road.
Source: Field survev. 20
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Plate 4.5 disposed liquid waste in front of shops Plate4.6 Cloggectulverts withsolid

along Park Road. waste along Sokoto Road/ Park Road.
Source: Field survey, 2013 Source: Field survey, 2013

Plate 4.70pen duping of 8lid waste along railway tracks PZ area.
Source; Field survey, 2013
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Plate 4.9 Land pollution from road side food
sellers along Sokoto Road/ IBB street.
Source: Field survey, 2013

Plate 4.8 Air pollution from road side food sellers
along Sokoto Road/ IBB street.
Source: Field survey, 2013

Plate 4.10 Air pollution from Suya Plate 4.11 Solid waste from furniture
spot along Sokoto Road. activities along Sokoto Road.
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Plate 4.12 solid waste dump in drainages Plate 4.13 Clogged drainageth Solid waste
along Sokoto Road. along Manchester Road.
Source; field survey, 2013 Source; Field survey, 2013

Plate 4.14 Open dump in front of shops along Main street,
Source; Field survey, 2013
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4.4 CORRELATION MATRIX BETWEEN ENVIRONMENTAL PROBLEMS AND
LAND USE ACTIVITIES

Table 4.27the matrix of correlation coefficient betweenland use activitiesand Air
pollution in zone A

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 -0.236 1.00
3 0.325* -0.169 1.00
4 -0.142 -0.106 -0.102 1.00
5 0.236* -0.176 -0.106 -0.106 1.00
6 0.251* -0.093 -0.176 -0.060 -0.040 1.00
7 -0.099 -0.074 -0.093 -0.044 -0.074 -0.083 1.00
8 -0.217 -0.162 -0.074 -0.098 -0.162 -0.472 -0.068 1.00
9 0.314* 0.092 -0.165 -0.214 -0.274 -0.269 0.013 0.059 1.00
10 0.368* -0.132 -0.127 -0.079 -0.132 -0.099 -0.055 -0.122 -0.023 1.00
11 -0.166 -0.124 -0.119 -0.075 -0.124 -0.139 -0.052 -0.114 0.193 -0.093 1.00
*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
1. Air pollution 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services
3. Construction/ building materials 8. Fabrics/ design
4. Hotel and eateries 9. Automobiles
5. Electronics 10. Furniture/ household

From table 4.27The correlation matrix of air pollution dnand use activities in zone A,
showspositive and highly significant correlation between air pollution and some of the land use
activities such as construction/ building materials (0.325*), Automobiles (0.314*) and

furniture/household0.368*).
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Table 4.28 the matrix of correlation codficient between land use activities and Noise

pollution in zone A

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0324 1.00
3 0.245 -0.169 1.00
4 0.101 -0.106 -0.102 1.00
5 0.432* -0.176 -0.169 -0.169 1.00
6 0.213 -0.093 0.531* -0.060 0.040 1.00
7 0.121 -0.074 -0.071 -0.044 -0.074 -0.083 1.00
8 0.265* -0.162 0.187 -0.098 -0.162 0.472 -0.083 1.00
9 0.322* 0.092 0.013 0.165 -0.214* -0.274 -0.269* -0.590* 1.00
10 0.216* -0.132 -0.127 -0.079 -0.132 -0.099 -0.055 -0.122 -0.023 1.00
11 0.202 -0.024 -0.119 -0.075 -0.124 -0.139 -0.052 -0.114 0.192 -0.093 1.00
*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
1. Noise pollution 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services
3. Construction/ building materials 8. Fabrics/ design
4. Hotel and eateries 9. Automobiles
5. Electronics 10. Furniture/ household
Table 4.28hows the correlation matrix of Noise pollution and land use activities in&one
There was positive andignificant correlation between noise pollution and all thedluse
activities in the zone, however, some activities are highly significant.
Table 4.29 the matrix of correlation coefficient between land pollution and land use
activities in zone A
1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.286* 1.00
3 0.256 -0.169 1.00
4 0.270 -0.106 -0.102 1.00
5 0465 -0.176 -0.169 -0.106 1.00
6 0.315* -0.093 -0.531* -0.060 -0.040 1.00
7 0.254 -0.074 -0.071 -0.044 -0.074 -0.083 1.00
8 0.310 -0.162 0.187 -0.098 -0.162 0.472* -0.068 1.00
9 0450 0.092 0.013 0165 -0.214 -0.274* -0.269 0.590 1.00
10 0.430 -0.132 -0.075 0.079 -0.132 -0.099 -0.055 -0.122 -0.023 1.00
11 -0.021 -0.124 -0.119 -0.075 -0.124 -0.139 -0.052 -0.114 0.193 -0.093 1.00

*- Significant at 0.005 % level of probab
Land pollution

Food and foodtuff
Construction/ building materials
Hotel and eateries

Electronics

arLONE

ility, *significant at 0.001% level of probability
6. Petrochemicals 11. Stationaries
7. Services
8. Fabrics/ design
9. Automobiles
10. Furniture/ household
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Table 4.29shows the correlation matrix adrid pollution and land use activitieszone A,
only food and food stuff and petrochemical pwestive and significant correlated but all other
land use activities were not significant.

Table 4.30the matrix of correlation coefficient between Traffic congestion and land use
activities in zone A

1 2 3 4 5 6 7 8 9 10 11
1.00
0.223* 1.00

0.064 -0.169 1.00

0.134 -0.106 -0.102 1.00

0.223 -0.176 -0.169 -0.106 1.00

0.315** -0.093 -0.176 -0.060 -0.040 1.00

0.093 -0.074 -0.093 -0.044 -0.074 0.083 1.00

0.082 0.162 -0.074 -0.098 -0.162 0.472* -0.590** 1.00

0.021 0.092 -0.162 -0.165 -0.214 -0.274* -0.269* 0.590** 1.00

10 0.295 -0.132 0.092 -0.127 -0.079 -0.132 -0.099 -0.055 -0.122 1.00

11 0.157 -0.124 -0.119 -0.079 -0.124 -0.139 -0.052 -0.114 -0.193 -0.093 1.00

O©CoO~NOOUIDSWNE

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability

1. Traffic congestion 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services

3. Construction/ building materials 8. Fabrics/ design

4. Hotel and eateries 9. Automobiles

5. Electronics 10. Furniture/ household

Table 4.30shows the correlation matrix of traffic congestion &bl use activities in zone
A. There was positive and significanbrrelation between traffic congestion and land use
activities. However the correlation is highly significant in food/ food stuff (0.223) and

petrochemicals (0.315*%)
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Table 4.31 the matrix of correlation coefficient between land use activities and Air

pollution in zone B

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.462** 1.00
3 0.262 -0.093 1.00
4 0.230 -0.079 -0.093 1.00
5 -0.190 -0.116 -0.079 -0.093 1.00
6 0419~ 0.127 -0.116 -0.150 -0.063 1.00
7 -0.130 -0.079 -0.127 -0.064 -0.093 -0.007 1.00
8 0.020 -0.064 -0.079 -0.052 -0.075 -0.035 -0.052 1.00
9 0.568** -0.077 -0.128 -0.138 -0.052 -0.075 -0.035 -0.052 1.00
10 0.490* -0.116 -0.109 -0.093 -0.136 -0.115 -0.093 -0.075 -0.202 1.00
11 -0.152 -0.093 -0.087 -0.075 -0.109 -0.175 -0.075 -0.075 -0.060 0.014 1.00
*- Significant at 0.005 % level of probability, *significant at 0.001% level of probability
1. Air pollution 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services
3. Construction/ building materials 8. Fabrics/ design
4. Hotel and eateries 9. Automobiles
5. Electronics 10. Furniture/ household
Table 4.31shows the correlation matrix of air pollution and land use activities in zone B.
positive and highly significant relationship was observed in most of the land uses as seen in food
and food stuff (0.462**), automobiles (0.568**) afaniture/ householdQ(490**) as well as
petrochemical (0.419**).
Table 4.32 the matrix of correlation coefficient betweenland use activitiesand Noise
pollution in zone B
1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.225* 1.00
3 0.304* -0.093 1.00
4 -0.097 -0.079 -0.075 1.00
5 0.597** -0.116 -0.109 -0.093 1.00
6 -0.080 -0.127 0.013 -0.150 -0.063 1.00
7 -0.185 -0.079 -0.075 -0.064 -0.093 -0.007 1.00
8 -0.043 -0.064 -0.128 -0.052 -0.075 -0.035 -0.052 1.00
9 0.498** -0.077 -0.074 -0.138 -0.129 -0.042 -0.138 -0.112 1.00
10 0.313* -0.116 -0.109 -0.093 -0.136 -0.115 -0.093 -0.075 -0.202* 1.00
11 -0.062 -0.093 -0.087 -0.075 -0.109 -0.175 -0.075 -0.060 0.014 -0.109 1.00

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability

1. Noise pollution
2. Food and food stuff

6. Petrochemicals

7. Services
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3. Construction/ building materials
4. Hotel and eateries
5. Electronics

8. Fabrics/ design
9. Automobiles
10. Furniture/ household

Table 4.32shows the correlation matrix between noise pollution land use activities in

zone B. here was positive and highly significant relationship between noise pollution and land

use activities in electronics (0.597**), automobiles (0.498**), furniture/ abakl (0.313%),

food and food stuffs (0.225) and constructiod &nilding materials (0.304).

Table 4.33 the matrix of correlation coefficient betweenland use activitiesand Land

Pollution in zone B

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.616* 1.00
3 0.435* -0.093 1.00
4 0.473* -0.079 -0.075 1.00
5 0.590** -0.116 -0.109 -0.093 1.00
6 0.384** -0.127 0.013 -0.150 -0.112 1.00
7 0.297 -0.079 -0.075 -0.064 -0.075 -0.202* 1.00
8 0.279 -0.064 0.128 -0.052 -0.075 -0.035 -0.052 1.00
9 0.680** 0.077 -0.074 -0.138 -0.129 -0.042 -0.138 -0.112 1.00
10 0.580** -0.116 -0.109 -0.093 -0.136 -0.115 -0.093 -0.075 -0.202 1.00
11 0.223 -0.093 -0.087 -0.075 -0.109 -0.175 -0.075 -0.060 0.014 -0.109 1.00

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
6. Petrochemicals
7. Services

8. Fabrics/ design
9. Automobiles
10. Furniture/ household

arLONE

Land pollution

Food and food stuff
Construction/ building materials
Hotel and eateries
Electronics

11. Stationaries

Table 4.33shows the correlation matrix of land pollution and land use activities in zone B.

There was positive and highly significant correlation between land pollution and ahtheide

activities in the zone.
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Table 4.34the matrix of correlation coefficient betweenland use activitiesand Traffic
Congestionin zone B

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.390 1.00
3 0.367* -0.093 1.00
4 0.342 -0.079 -0.075 1.00
5 0350 -0.116 -0.109 -0.093 1.00
6 0.343 -0.127 0.013 -0.150 -0.063 1.00
7 0.354* -0.079 -0.075 -0.064 -0.093 -0.007 1.00
8 0.374 -0.064 0.128 -0.052 0.075 -0.035 0.052 1.00
9 0.382 0.077 -0.074 -0.138 -0.129 -0.042 -0.138 -0.112 1.00
10 0.390 -0.116 -0.109 -0.093 -0.136 -0.115 -0.093 -0.075 -0.202* 1.00
11 0.303 -0.093 -0.087 -0.075 -0.109 -0.175 -0.075 -0.060 0.014 -0.109 1.00

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
Traffic congestion

Food and food stuff
Construction/ building materials
Hotel and eateries

arLONE

Electronics

6. Petrochemicals
7. Services

8. Fabrics/ design

9. Automobiles

10. Furniture/ household

11. Stationaries

Table 4.34shows the correlation matrix of land use activities and trafiimgestion in zone

B. There was positive and high significant correlation between traffic congestion and land use

activities. However, the correlation is highly significant at 0.05%oitels, eateries and services.

Table 4.35 the matrix of correlation coefficient betweenland use activities and Air
Pollution in zone C

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0255 1.00
3 0.582** -0.130 1.00
4 0.530** -0.093 -0.089 1.00
5 0.255* -0.255 -0.214* -0.154 1.00
6 0.055 -0.042 -0.067 -0.093 -0.017 1.00
7 0232 -0.116 -0.111 -0.079 -0.191 -0.116 1.00
8 -0.005 -0.101 0.029 -0.069 -0.167 0.019 -0.086 1.00
9 0.462** 0.132 -0.041 -0.098 -0.169 0.132 -0.122 -0.106 1.00
10 0.529** -0.155 -0.148 -0.106 -0.255* -0.155 -0.132 -0.115 -0.162 1.00
11 -0.060 -0.053 -0.050 -0.036 -0.087 -0.053 0.045 -0.039 0.370** -0.060 1.00

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
6. Petrochemicals
7. Services
8. Fabrics/ design

9. Automobiles
10. Furniture/ household

arLONE

Air pollution

Food and food stuff
Construction/ building materials
Hotel and eateries

Electronics
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Table 4.35 shows the correlation matrix of air pollution alahd use activities in zone C.
Positiveand significany correlation was observed in all the land uses except fabriagihdes

0.005) and stationari€d0.060)that not significant and show negative correlation respectively

Table 4.36 the matrix of correlation coefficient betweenland use activities and Noise
Pollution in zone C

1 2 3 4 5 6 7 8 9 10 10
1 1.00
2 0.263 1.00
3 0.254 -0.130 1.00
4 0.210* -0.093 -0.089 1.00
5 0.257** -0.225 -0.214* -0.154 1.00
6 0.230 -0.042 0.067 -0.093 -0.017 1.00
7 0.240 -0.116 -0.111 -0.079 -0.191 -0.116 1.00
8 -0.089 -0.101 0.029 -0.069 -0.167 0.019 -0.086 1.00
9 0.590** 0.132 -0.041 -0.098 -0.168 0.132 -0.122 -0.106 1.00
10 0.598* -0.155 -0.148 -0.106 -0.255* -0.155 -0.132 -0.115 -0.162 1.00
11 -0.067 -0.053 -0.050 -0.036 -0.087 -0.053 -0.045 -0.039 0.370* -0.060 1.00
*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
1. Noise pollution 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services
3. Construction/ building materials 8. Fabrics/ design
4. Hotel and eateries 9. Automobiles
5. Electronics 10. Furniture/ household

Table4.36shows the correlation matrix of noise pollution and land use activities in zone C.
positive and significant correlation was observed in all the land use activities except also fabrics

design {0.089) and stationaries(Q.067).
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Table 4.37 the matrix of correlation coefficient betweenland use activitiesand Land

Pollution in Zone C

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.590** 1.00
3 0586 -0.130 1.00
4 0.598* -0.093 -0.089 1.00
5 0.590** -0.225* -0.214 -0.154 1.00
6 0.241* -0.042 0.067 -0.093 -0.017 1.00
7 -0.132 -0.116 -0.111 -0.079 -0.191 -0.017 1.00
8 0.453* -0.101 0.029 -0.069 -0.167 -0.019 -0.116 1.00
9 0.580** 0.132 -0.041 -0.098 -0.168 -0.132 -0.019 -0.106 1.00
10 0.604** -0.155 -0.148 -0.106 -0.255* -0.155 0.132 -0.115 -0.162 1.00
11 -0.112 -0.053 -0.050 -0.036 -0.087 -0.053 -0.045 -0.039 0.370** -0.060 1.00

*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability

1. Land pollution 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services

3. Construction/ building materials 8. Fabrics/ design

4. Hotel and eateries 9. Automobiles

5. Electronics 10. Furniture/ household

Table 4.37shows the correlation matrix of land pollution dadd use activities in zone C.

Positive and significant correlation was observed in al Bnd use activities except fabrics/

design {0.132) andstationaries-0.112) as well.

Table 4.38the matrix of correlation coefficient between traffic congestion and land use

activities and Traffic congestionin zone C

1 2 3 4 5 6 7 8 9 10 11
1 1.00
2 0.193 1.00
3 0.283* -0.130 1.00
4 0.526** -0.093 -0.089 1.00
5 0.283** -0.225* -0.214* -0.154 1.00
6 0.256** -0.042 -0.067 -0.093 0.017 1.00
7 0.581* -0.116 -0.111 -0.079 -0.191 0.116 1.00
8 0.109 -0.101 0.029 -0.069 -0.167 0.019 -0.860 1.00
9 0.504* 0.132 -0.041 -0.098 -0.168 0.132 -0.122 -0.106 1.00
10 0.204* -0.155 -0.148 -0.106 -0.255* -0.155 -0.132 -0.115 -0.162 1.00
11 -0.090 -0.053 0.050 -0.036 -0.087 -0.53 -0.045 -0.039 0.370* -0.060 1.00
*- Significant at 0.005 % level of probability, *Significant at 0.001% level of probability
1. Traffic congestion 6. Petrochemicals 11. Stationaries
2. Food and food stuff 7. Services
3. Construction/ building materials 8. Fabrics/ design
4. Hotel and eateries 9. Automobiles
5. Electronics 10. Furniture/ household
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Table 4.38shows the correlation matrix of traffic congestion and land use activities in zone
C. positive and significant correlation was observed between traffic congestion and all the land
use activities in this zone except stationaries vitB90.
4.4.1Relationship between land use activities and environmental problems in Zari@BD

Central BusinessDistrict is an essential component of every urban environment. The

survey in Zaria CBD reveals that the land use activities have negative effect on the environment
these effects ranges from land pollution, air pollution, noise pollution and traffic congestion. It
was observed that every land use activity has its peculiar problems and the intensity of these

problems ranges. These problems were discussed accordiregttwee zones.

According to the interview conducted with some of the stakeholders in the area around
central market, it was revealed that land pollution within the main marketlisnanaged and
coordinated @ an extent, daily sanitation arried outevery mornings before the start of
activities and waste are disposed using packing and burning technique . However it was observed
that activities at the periphery of the main market and some of the activities within the area do
not abide by this, litteref waste are found all around these land uses, and in some cases whereby
sanitation is done, it is disposed into drainages and this act leads to blockaga@firitedan
condition of wet seasqnthe area around these activities easily floods. Elecsdms a
correlation coefficient of 0.465, automobiles with 0.450 and furniture with Q#@8eare the

land useactivities that generatée highest level of land pollution within the area.

Air and Noise pollution in this zone constitute a problem, theegs source of air and
noise pollution is through the use of alternative means of @gtwhich is the generator set,

almostall the land use activities make use However the level of air and noise pollution in
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certain activities under furniturgith correlation coefficient of 0.368 and 0.216, electronics with
0.236 and 0.432, food/food $twhole grains) with 0.324 generatbgherform of pollution
thesepollution are in form of dust fronfood stuffs, saw dust particles form carpentry works,

loud noise from electronics e.tc.

Traffic congestion in zone A is associated with the activities at the periphery, it was
observed that lack of defined bus stop and indiscriminate parking at various activities are the

main source of traffic congestion Wwinh this zone.

The survey conducteth zone Brevealed that activities in this zone generate various
environmental problems ranging from land pollution, traffic congestion and all sorts of pollution.
All the activities in this zone generate land pollutiorthe form of solid waste except in few
activities like stationaries, the intensity of these waste generation varies from one activities to
other, it was observed that activitidke food/ food stuff (fish sellers along main street road)
with correlation coefficient of 0.616 and Automobiles (vulcanizers and car repairs) with
correlation of 0.680 generates the highest level of both solid and ligsie weéthin the zone, as
seen in plate 4.4 and 4.1Moreover these wastes are seen to be dumped int@agesinopen
space and part oh¢ activities premises as seen in plate 4.E@rthermore, more than 70% of
the activities within tls zone do not make provision ftmilet facilities, instead they make use of
their rear side of their pmises for conveniee asseen in plate 4.1, and this act increases the

rateof land pollution within the zone.

Air and noise pollution are also some the environmental problems observed within this
zone, it was revealed that almost all the activities makes use of genetatsr aesource of

alternative electricity, exhaust and noise from this equipment causes thed®moNMore so,
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activities like furniture (carpentry) with correlation coefficient of 0.313, petrochemicals
(fertilizers) with 0.380, hotels and eateries (readle food joint) with 0.304 and automobiles
with 0.498 generates air pollution in the form of dust particles and smoke. As for noise pollution,
Automobiles with correlation coefficient of 0.568, and furniture with 0.490 are the land use

activities that geerate the highest level of pollution.

Traffic congestion in this zone causes serious environmental problems and is associated
with all the activities in the zone. The major cause of traffic congestion is lack of parking
facilities and indiscriminate panmky, most activities do not make provision for parking facilities
and where by provision is made, it's inadequate and thus results-strest and oistreet
parking, this act reduce the flow of traffic and subsequensiylt®to congestion. These acts a
seen infurniture/ householdctivitieswith correlation coefficient of 0.390, food/ food stuff with
0.390 as welhasautomobiles with 0.382 and services with 0.354. Traffic congestion leads to so
many problems ranging from Air pollution (exhaust frongi@e), inconveniences and travel

delay time, noise pollution etc.

Zone C comprise of Sokoto road, Manchester road, IBB road and Theresa Bowyer Street.
It was observed that the activities in this zone generate similar environmental problems with
zone B.land pollution; air pollution; Noise pollution and traffic congestion are the most
observed prolems associated with this zorneand pollution is the most serious problem and
affects almost all activities except in some few organized activities such &s hatm
correlation 0£0.132, and some of the eateries such as Mr Biggs and Chicken republic within the
zone. It was observed that furniture factory generates the highest level of solid waste with a
correlation coefficient of 0.604, and electronics withdD, the solid waste generated are mostly

in form of polythene and cartoons and are dispastal drainage channel§he survey also

106



revealed that automobiles with correlation of 0.580, roadside food joint with 0.590 and fabrics

with 0.453 all generateta pollution.

Furthermore, Air and Noise pollution were also observed within the study area, land use
activities such as building/ construction material with correlation coefficient of 0.582, furniture
with 0.529, and hotels and eateries with 0.582 arelahéd use activities that generates the
highest level of air pollution within this zone. Sources of this air pollution are dust patrticles,

exhaust from generator set, smoke from road side food joint and exhaust from automobiles.

However source of Noise fhation within this zone is mostly through automobile
running engine and from use of machinera&sobserved in automobiles with correlation

coefficient of 0.590 and 0.598 for furniture.

The land use activities in this zone is associateld traffic congestion asseen inplate
4.2, due to laclof provision for parking facility in most of the land uses, even though some land
use make provision for it but it's not adequate. Land use activities such as services generate high

level of congestion with correlah coefficient of 0.581 and hotels and eateries with 0.526.
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CHAPTER FIVE : SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 SUMMARY

This study was aimed at examining the environmemablems of land useithin the Zaria
CBD. Both primary and secondary datere used for the study, thgpe of data collected
include land use map of the study ardand use types, activity types, field and social survey
information, physical observation. The data were analyzed ashigh resolution image of the
study aredhat was obtained from Google Earth and various land use activities within the CBD
were identified the land use activities were mapped thet study area was further zoned into
Zone A, B, and C for easy understandir®mple descriptive statistics was dséor the
interpretation of data obtained from questionnaires which are land use activities and the
environmental condition of the CBD was analyzed using tables. Correlation analysis was used to

determine the relationship between land use activities ancbamental problems.

Several environmental problems associated with commercial land use activities were
identified in all the Zones, which are 16.7% air pollution, 21.3% noise pollution, 46.4% land

pollution and 15.3% traffic congestion and general atioit problems.

The findings of this studwlsorevealedthat Zaria CBD is raplily expanding and comprises
of residential, public/ semipublienixed and commercial land useshe CBD of Zaria radiates
from the mainrailway stationto areas @undPZ, maincentral market, Parkd&ad, Main Street,
Sokoto Road, IBB Street, Manchesteodd, Theresa Bowyer Street and Wafb&l and is
rapidly encroaching the surrounding residential areas. The study identified several commercial
activities which are large in terna$ number and types of activities, therefore they are classified

into 10 classes this are; food/ food stuff, Building/ Construction material, Hotels and Eateries,
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electronics, Petrochemicals, Services, Fabrics/ Design, Automobiles, Furniture/ household and

Stationary.

5.2 CONCLUSION

Zaria Central Business District generates serious environmental problems as a result of
density of various unplanned and unorganized commercial activities. However, different
commercial activities generate different environmeptablems in terms of types and intensity.
Thus, some are as result of planning issues, social behavioral attitude and other multiplier

effects.

5.3 RECOMMENDATION S

In the cause of this study, it was discovered that lack of discipline (behavioral atftituddjoth

the land users and customers are the major causes of environmental problems within Zaria
Central Business DistrictDuring the oral interview conducted within the CBD, it becomes
obvious that the stakeholders ar@are of the implication and timegative effects of some of the
environmental problems they create. In view of this, a prompt legislative framework should be
put in place to tackle the issueiondliscipline within the CBD.

Before the approval of any commercial development within the ®@BRuthorities concern,
emphasis on EIA report should be mandatamd issues such as parking facility and
convenience/toilet facility on evedevelopment should be made as to reduce some of these
environmental problems to at least a minimal level.

Provision of commercial infrastructure/facilitigddequate commercial infrastructures/facilities
like warehouses, fires fighting devices aglipment public conveniences should beopided

in all commercial areagarking space should be provided in all major commercial especially
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where the nature of business and the location of site warrant. This would help reduce parking
difficulties and on street parking.

Strengthened administrative mechanismpresently the Kadwa State Urban Planning
Development AuthorityKASUPDA) has inadequate manpower and equipment’s to carry out its
legal functions. Also, political interference slows down the activaféBown plannersand other
professionalswvhile doing their work.The Kaluna State government should employ qualified
town planners and other allied professionals to consolidate the existing ones. The government
should equip the planning authority with the necessary and modern planning tools and also create
more conducive enkonment where planners can operate without any interference.

Strict adherence to daily/weekly sanitation within the CBD should be reinforced to apprehend
and prosecute offenders.

Regular check by authorities concern to ensure effectiveness and efficrercarrying out
responsibilities.

Government should collaborate with the major stakeholders of the CBD to clear the entire heap

of solid waste in the area as well as make provision for drainage facilities.
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APPENDIXI
QUESTIONNAIRE
DEPARTMENT OF GEOGRAPHY, FACULTY OF SCIENCE
AHMADU BELLO UNIVERSITY, ZARIA.
I’'m a student of the above department undertaking a study tEedronmental problemsf
land use activities within Zaria Central Business District (CBD). You are one of the carefully
selected respondents and | solicit your support to respond truthfully. All information will be used

for academic purpose and treated as confidential.

Thanksfor your assistance.

Please tick your response or write as appropriate.

SECTION A: SOCIGECONOMIC CHARACTERISTICS OF RESPONDENTS

. Name of community............ccooviiiiiiii i, DIStirCt......oovviiiiii e,
. Educational Backgnand?No formal education [ ] primary educatipn] Secondary education
[ ] Tertiary education [ ] others (SpecCify) .......ccooo i

. What is your monthly income? Less than 10,000 [ ] N11]QQ20,000 [ ] N21,006N30,000 [ ]
N31,006N40,000 [ ] N41,000 and above [ ]

SECTION B: ENVIRONMENTALISSUES

. Please indicate the type of land us&d@mmercial [ ] Residential [ Public/semipublic [ ]
Industrial [ JOthers ...

. What is the typef activities in the stated land Be. ..........cccviiiiiiii i,
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6. How did you acquire this sige? Leae [ ] inheritance [ ] outright buying [ ] others

7. Why did you decide to locate your business in this area? ..........ccciiiiiiiiniinnnn.

8. How many years havyou been in thibusiness? & years [ ] 610 years [ ] 1415 years [ ] 15
years & above [ |

9. Is your activity generatingany of these environmental problem$hd degradatiof ] air
pollution [ ] noise pollution [ ] land pollution [ ] water pollution [ tjaffic congestion [ ]
Others (SPECIfY) ...,

10.If pollution, what is the Nature of pollution®ir [ ] water [ ] land [ ] noise [ ] others (specify

11.Do yougenerate waste during your operations? Yes [ | No [ ]

12.1f yes, what kind of waste do you generate? Solid [ ] Liquid [ ] Others (specify)

13.What is the nature of solid waste? Iron scrap [ ] polythene [ Jcans[ ] plastic matdrials |
All of the above [ ] other's (SPecify).......cooi i e

14.What is the mode of storage? Refuse bins [ ] buckets [ ] polythene [ ] cartons[ ] drums |
sacks [ ]

15.What quantity ofvaste do you collect every week25 kg[ ] 50 kg[ ] [ ] 100 kg [ ] 150 kg
[ 1>150 kgl ]

16.What is the rmathod of wastealisposal? Packingnd burning [ ] open dumping [ ] dumped in
gutters [ ] disposal bin [ ] others (specCify) ...cccocvvvviiiiiiiiiiiiinini,

17.How often is it being disposedfaily [ ] weekly [ ]fortnightly [ ] monthly [ ]
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18.Wha is the nature of liquidvaste?Discharge from sewage [ ] discharge from particular
activity [ ] discharge from broken drainages [ ] discharge from industrial waste [ ] others
(SPECITY) et e e e e

19. What is the method of disposaDpen dumping [ ] drain&g[ ] sewage [ Feptic tank |
OtNEIS (SPECITY) . on it e e e e e e e

20.1s the drainage in your surrounding area adequate/properly channeled? Yes [ | No [ ]

2L T N0, WY L e

22.What is the causef noise pollution? Automale engine [ ] passersby [ ] others (specify)

23.What is the nature of air pollutionAutomobile digharge [ ] smoke from refuse ][

offensive smell [ ] others (SPecify)........c.ccoiiiiiiiiiiii e,

24.What arethe causes of traffic congestion? Indiscriminate parking [ ] undefined bus stops [ ]
street hawkers [ ] others (SPECIY) ..o e

25.What are the effects of this traffic CONgestion? ..ot e

26.What are thepossible ways do you ggest to reduce the effects thfese problens to the

environment?

27.ANY reCOMMENAALIONT ... ittt it e e e e e e e et et e et e et ettt e e e e e e e e e aeeeaeaeaane
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