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ROAU OEVl:LOPMENT ANU URBAN EXPANSION..:. .. 
THE CASE OF ILORIN, NIGERIA 

PH.O THESIS 
By 

A. J~ AOtRAMO 

ABSTRACT 

This study is concerned with road development and 

urban expansion in Ilorin. The main objectives include 

the examination of the pattern and structure of road 

network evolution·in Ilorin and how they have affected 

the changing nature of the morphology of .the city; the 

identification of factors that help to explain the 

cha~ging morphology of the city; the use of such factors 

to build a mode! that con be used to determine the nature 

and-direction of urban morphology given specific trans

port network structure. 

To achieve these objectives, the study depended on 

a comprehensive data set. The d~ta collected include 

data from aerial photographs, socio-economic data, traffic· 

surveys and data from records of ministries, parastatals 
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and local govern~ents. These were collected through mappin~ 

from ~erial photographs and fieldwork carried out between 

June and November 1988 within thirteen identified zohes in 

the city. These zones ~re: Adewole, Bctboko - Stadium, Central 

Arec, Goa Akanbi - .Ero Omo, Goa Imam, Reserv~tion Area, 

Kulende - Tanke, Oke Oyi, Odokun ~ Odota, Oloje, Sabo-Oke -

Amilegbe, Sobi, University - Polytechnic. 

An examination of the state of the arts of the trans

portation system in the city revealed that intracity trips 

were dominated by motor cars accounting for 63% of total 

trips while mini buses accounted for 18.4%. · Trips by foot 

accounted for 12.5% ~hile trips by ~otorcycles and pedaled 

cycles accounted for 6. 1%. Further, worktrips accounted for 

. 24.4% while social and recreational trips ~ccounted for a 

total of 33.0f.. Business trips accounted for 15.6%, trips 

to religious centres accounted for 12.8% and trips to markets 

constituted 9.2%. 

Using factor analysis procedure, the following ragions 

of dominant flows in terms of importance of intra~city trips 

were identified: 
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1. Adewole, Baboko-Stadium, Odokuri - Odot~, Sabo-Oke 

Amilegbe. 

1. Kulende - Tanke, Reservation Area, Sabo-Oke - Amilegbe,_ 

University - Polytechnic. 

3. Central Area, Oloje, Sobi. 

4. Gaa-Akanbi - Ero Omo, Gaa Imam~ Reservation Area. 

The graph-theoretic approach identified an intr~-city 

hierarchy of zones with Baboko - Stadium as-the first order; 

Central Area, Reservation Area and Goa Akanbi _: Ero Omo as 
~ . 

the second order; while Goa Imam, Kulende - Tanke, Ade~ole, 

Odokun - Odota, Oloje, Sabo-Oke - Amilegbe and Sobi are in 

the third order. 

A stud-y of the changing morphology of the city reveals 

that in 1897, the pattern of the city was one of concentric 

pattern while b-y 1963 the pattern of growth has changed to 

tha~ of radial- growth along the road arteries. By 1973, the 

sectoral growth of the city had intensified ~long the axial 

roads of Jebba, Ajassepo, Kaima and Ibrahim Taiwo roads. 

A~ a result of various developments iM different 

directions of the city such as Army Barracks at Sobi, Adewole 
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Housing Estate and Ilorin Airport, Niger River Basin 

Authority, Kulende Housing Estates, University of !lori~ 

Main Campus and Federal Low-cost Housing Estate, Oloje, 

the 1982 pattern of the city depicts o lot of physical 

expansion in al! directions of the city. By 1988, the 

sprawl of the city ·could be prominently noticed along the 

inter-city roads such as Ilorin - Jebba, Ilorin - Ajassepo 

road, Lagos road, Kaima road and Shao roade 

The spatial pattern of road development in the city 

reveals that the number of road segments iri the city increased 

from 17 in 1963 to 30 in 1973. The number of road segments. 

increased to 68 by 1982 while by 1988 the nùmber had risen 

to 72. Analy-is of length of road networ~~reveals that in 

1963, the length was only 12km while by 1973, the length 

has risen to 22.7km. By 1982, the total lcngth of road 

network was 67km while the figure 0 rose to 86km by 1988. 

In order to examine the expansion of the city, some 

basic factors were identified. Of the eight variables 

identified and used to explain the spatial expansi6n of 

Ilorin, it was found that only two variables contribute 
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significantly to the explanation and the mode! 

derived is: 

Y = 2.3067 + 0.13899 x3 + 0.03003 X4 

where Y = Built-up Area; 

X3 = Retail Trade; 

x4 = ~rovision of Amenities 

Using this mode!, the future land area of the city 
--

was obtained and used in the simulation of urban 

expansion. 
. .. 

The urban expansion itself is based Qn the 

Monte Carlo technique which was used to simulate the 

growth of the city for 1973 and 1982.·. This w.as done 

by determining the road networks of the.city for 1973 

and 1982 and simulating urban form to t~ese periods 

in order to obtain the growth patterns •. -The. simulation 

exercise was carried out using dot~ on.the city's 

population and land area. A compariso~ of the simulated 

and o6served patterns of the city for 1973 and 1982 

gives a good fit. 
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On the basis of the satisfactory fit obtained 

between the simulated and obs~rved patterns for 1973 

and 1982, the Monte Carlo technique was further used 

to simulate the future pattern of the city for 2000 

A.o. This was done by determining the ~ity's network 

for 2000 A.o. and simulating urba~ form to this period. 

The study ended with the implications of the 

research for planning. Specifically it shows that the 

city of Ilorin has grown naturally over the year$. 

In order to achieve a_more purposeful ~ro~th for the 

city there is need for a conscio~s development policy. 

To the extent that transport is the d~minating component 

of urban planning, the study recommends that government 

should control further development of the eity by 

building roads along areas where urban expansi~n is 

desired. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background To The Problem 

Urban transport problems the world over do not 

make news~ Existing literature have shown that the 

major cities of the world today experience very serious 

transport problems which have greatly reduced mobility 

in these city centres. 

In ancient Rome for exemple, Julius Càesar once 

prohibited the movement of carts during day-light to 

relieve tJ;affic congestion on the roads lB_!_~_ton, __ _l?70). 

Congestion was also common place in Seventeeth Century 

London and Nineteeth Century New Yo~k. ln the United 

States, various · studies have' been cox:ried out in cities 

with such traffic problems. Such studies inclvde the 

Uetroit Area Traffic Study l 1953); the Chicago Area 

Transportation Study {1956); the S~n uiego Metropolitan 

Area Study l1959), the Penn-Jersey Tiansportation Study 

l1960) and· the Tri-State New York Metropolitan Trans

portation Study l 1968) all aimed at rèducing the urban 
1 

i 
l 
i 

~ 1 

~ 

CODESRIA
 - L

IB
RARY



- 2 -

traffic congestion problems. Also in 1959, the Michigan 

State Government U.S.A. ex~erimented with pedestrianisation 

in Kalamazoo (Roberts and Longe, 1976)~ In 1973, th~ 

Oiganisation for Economie Cooperation and Development 

Report discussed the widespread use of Restreint of Road 

Traffic t~chnitjues in the developed countries as a means 

of reducing heavy urban traffic flow problems (OECD, 1973). 

But the question can be asked, what are these urban transport 

problems? 

Briefly, the urban transport problems con be scen 

from two major perspectives: The first is the lock of 

transport facilities which creates a situation of' immobility, 

and the second is thecloggingof the roads b~ too many 

vehicles thereby creating the common traffic congestion 

problems. This latter one is the more commo~ in cities of 

the world today and it manifests itself in traffic hold-

vps, delays, parking problems, accidents and ~nvironmental 

pollution problems. 
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The seierity of these problems is a function of a . 

combination of factors. As observed byAd~dimila (1977); 

Adenle (1977) and Ogunsanya (1983), these factors include 

. the road factor, the vehicle factor and the humon factor. 

The road factor is concerned with the nature and surface 

condition of the road while the vehicle factor relates to 

the characteristics and performance
0
capabilities of mQto~ 

vehicles. The human factor refers to those aspects of 

transport problems that are man-induced and ~specially with 

individual behaviour of people in the traffic stream. 

Existing studies have shown that previous attempts 

at finding solutions to the urban transport problem have 

failed to recognise the multifaceted nature :of thes.e trans

port problems. For example, in some studies, o pnrticular 

urban transport problem is studied and tackl~d; (SEtNEc-~·· 

Study 1962) while in some others a particular fac~t of a 

wider range of problems is looked at to the ncglect of its 

relationship to other transport problems, (London Traffic 

Survey, 1960). 
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The recognition of the in~erdependence between 

urban transport system and the location of residences 

and work places has had a great impact on the analysis 

of the urban transport problem. For example, Mitchell 

and Rapkin l1954) have shown that intimate and insepd

rable interrelationships exist between transportation 

and geographic locations. Wingo and. Perloff l 1961) 

have also shown that transport influences land use 

patterns. They both contend that the development of the 

city over time will depend upon the sequence in which 

changes in land use and transportation occur. Also, the 

critical role of ~ransportation in the form and e~olution 

of the eontemporari metropolitan areas and the relationship 

between traffic volumes and land use are vital interrelated 

variables worth serious consideration (Blumenfeld, 1967). 

Further, an understanding of what prompts, encourages and 

allows people to move is important in the understanding 

of the functions and limitations of a transport system. 

It is onJy through this that any meaningful piediction of 

the future scale and patte~n of movement con be made 

(uaniels and Warnes, 1983). 
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Understanding the role of transport in spatial 

development is also important in solv~ng the urbon 

transport problem. There is no doubt that one of the 

greatest forces in the spatial development of any area 

is transport (Rostow, 1964, Wilson, .1966, Storey, 1969). 

The emergence of a new and efficient form of transportation, 

for example, has ever proved to be a powerful weapon of 

economie and spatial development of any environment •. 

So complex are the activities in the cities that cities 

are incapable of existence except when adequtite transport 

facilities exist. 

The effect of transport on the development of cities 

becomes apparent in the spatial expansi~n of the city 

-because cities are themselves creatures of transportation 

(Harvey and Clark, 1965; Pederson, 1980). A recurrent 

controversy in the discussion of transport and urban 

spatial expansion however is whether transport availability 

necessitates the spatial expansion of the city or the 

spatial expansion of the city calls up the need for 
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transport. This study tries to address the 

relationship between transport availability ~nd 

urban spatial expansion. The study exa~ines the 

transport factor in the morphology of a developing 

environment lik~ Nigeria and is based on the 

hypothesis that the understanding of the structure -

transport relationship of the city, con help to 

ease its physical planning. 

1.2 Statement Of The Problem 

From the foregoing discussion, it is clear 

that existing works on urban transport studies 

adopta topical approach. But th~ geographer's 

interest is in geographical patterns and inter

relationships with land use and oiher geographical 

elements of urban environment. 

A significant feature in the evolution of 

transport is the ability to travel increased 

distances without consuming more time. This is 
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crucial in the context of urban development 

because it allows the residences and workplaces 

of urban dwellers to be separated and has the 

ability to change the traditional 'compact' city 

to a more dispersed form. In addition, new 

methods of movement have conferred different 

accessibility advantages on intra-urban locations 

and encouraged functional segregation of land 

u~es. This would not have been possible without 

the liberalizing influence of urban transport 

technology in the sense that _it promotes outward 

expansion of cities while at the same time 

sustaining the accessibility advantages of the 

centre. 

A major cause of traffic problems 1h the 

developing environment is that the city structure 

predates the advent of the automobile. In Nigeria 
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for example, the problem of haphazard developm~nt, 

which is prevalent in al! our growing urban centres 

con be attributed to unplannéd growth resulting 

in scattered agglomeration of settlement patterns 

and the spatial expansion of the cities along the 

main transport routes (Bolade, 1986). This is 

worsened by the apparent lack of understanding ·of 

the relationship between the 'form of the ~ity a~d 

its transport needs which in partis resp6nsible 

for the uncontrolled sprawl of these cities along 

the transportation routes. 

But as observed by Douglas and Carro! l 1962), 

the problem is not best solved through o repression 

of the system of the technology, but rather·through 

the understanding of the urban form and how to 

adapt toit. There is no doubt that transport 

provision promotes the outward expansion of cities 

CODESRIA
 - L

IB
RARY



- 9 -

because as explained by Pederson (1980},. transportation 

remains the key to the understanding of land use change. 

Thus an understanding of the present and future morphology 

of the city is of prime importance in the repression of 

tha transport problem. 

Sargent (1972)· recognised that the f~rces which 

influence urban morphology have been given little 

attention compared to studies of the nature of land 

occupance or social groups. Yet the spatial develop

ment of the urban area can best be understood by 

investigoting the underlying forces behind the out

ward expansion of urban growth. According to Sargent, 

it is increasingly being accepted that the geogra

phic analysis of an urban area is best carried out 

within a framework that is capable of providing 

ins1ght into· the pattern, timing and piocesses of 

urban growth. If such a pattern can be :explained, 

modelled and future patterns predicted, a major gap 

would have been filled in urban transport studies. 
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1.3 Study Objectives And Scope Of Study 

The main purpose of the study is to examine 

the transport factor in the spatial ex.pansion of 

Ilorin. The study has the following specific 

objectives: 

(i) To examine on a spatio-temporal basis the 

pattern and structu.re of road network 

evolution in Ilorin. 

( iiJ To examine. the ·extent to whicfï-( i} above~· -

has affected the changing nature of the 

morphology of Ilorin. 

(iii) To examine the other factors th~t help to 

explain the changing morphology of the city. 

(iv) ·on the basis of (iii) above, to build and 

test a mode! that con be used l6 determine 

the nature and direction of urban morphology 

given specific transport n~twork structure. 

(v) To outline the implication of the study for 

urban planning and redevelopment. 
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1.4 Conceptuel Framework 

The basic concepts of ~rban form or urban 

morphology and those of network structure can be 

used to formulate a relationship between road 

development and urban expansion. This subsection 

examines these conceptuel issues on which the thrust 

of the study rests. 

(a) Urban Morphology 

If closely observed, cities display a 

degr~e of interna! organization. 'In terms of 

urba~ space, this orde~ is most frequently 

described by regularities in land use patterns. 

These summarise the distribution of urban 

activities and population. 

Sorne of the basic concepts used to describe 

urban form include the concentric zonation 

hypothesis of the urban ecologist Burgess l 1923); 

the residential sector mode! of Hoyt ( 1939) and 

the multiple nuclei proposa! of Hairis and 

Ullman (1945}. 
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The earliest and best known of the classical 

models of urban growth is Burgess concentric 

zonation hypothesis. Fig { 1.1a). Burgess contends 

that as a city grows, it expands radially around 

the Central Business·District {CBu) to forma 

series of concentric circles. Burgess identified 

five zones with each zone chaiacterised by different 

land use and people of different status. The first 

zone is the centre of the city or the Central Business 

Uistrict; the second zone is th~ zone.in transition 

comprising an area of residential det~riroration as 

a result of encroachments from the CBu.- The third 

zone is the independent working man'~ homes. -···-Next-~· 

to the third zone is the zone of bett~r residences. 

The fifth zone is the commuter's zone:c~nsisting 

of dormitory surburbs with the men commuting te.jobs 

in the CBu. The operating mechanism ~f the 

concentric circle mode! was the growth and radial 
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a) Concentric theory b) 

3 2 4 

3 

(c) Multinuclei theory 

13 

2 

Sector theory 

L Central business district 

2. Wholesole lioht monufocturino 

3. Low closs residentiol 

4. Medium class residentiol 

5. Hioh class residential 

6. Heavy manufacturino 

7. Outlyino business district 

8. Residèntial suburb 

9. lndustrial suburb 

IQ Commuter's zone 

3 

Fig. 1.1: Models of thefnternol structure of cities. Source: Hudson, F. S. Geogrophy of setttements (1980). 
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expansion of the city with each zone having 

a tendency to expand outward into the next or 

what the urban ecologists describe as 'invasion' 

and 'succession'. 

Hoyt's l1939) mode! of the growth ~nd 

spatial structure of American cities is also 

known by the wedge or sector theory (fig f.lb). 

Hoyt analysed the distribution of residential 

neighbourhoods of various qualities as defined 

by rent levels, and found that they were:~either 

di~tributed randomly nor in the form of concen

tric circles. According.to Hoyt, dif!erent 

types of residential arecs usually grew 'outward 

along distinct radii and new grriwth on the arec 

of a given sector tended to take on the character 

of.the initial growth in that sector •. Hoyt's 

mode! had its origin in the works of Hurd l 1903) 

who described urban expansion a~ 'axial growth, 

CODESRIA
 - L

IB
RARY



- 15 -

pushing out from the centre along transportation 

lines'. It is felt by some scholars that beeause 

Hoyt's mode! takes into account both distance and 

dire·ction from the centre of the city, it is an 

improvement on the earlier Burgess effort (Richardson 

1971, John so.n, 1972 p. 173). 

·rhe multiple nuclei mode! formulated by Harris 

and Ullman (1945) is a modification of both Burgess's 

a·nd Hoyt's m·odels (fig 1.lc). Harris and Ullman 

argue that the land us~ pattern of a -~lty does not 

grow from a single centre but around several distinct 

nuclei. In some cases, these nuclei, 'elements around 

which growth takes place, have existed from the origin 

of the city but others may develop duri.ng the growth 

of the city~ Their numbers vary from city to city 

but the larger the city, the more nume-:rous an·d 

speèialised are the nuclei. 

These classical models which.emetge from the process 

of analysis and generalisation do not rigidly conform to 
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the reality of any city though many elements of each 

mode! are recognisable in the vast majority of urban 

centres. Th~ models, however, remai~ as valuable 

conceptual tools for analysing the modern citi and 

provide a basis for cross-cultural urban comparisons. 

One of the most well known and probably most well 

tested model of urban structure derives from Lowry's 

(1964) model of the metropolis which has been subse

quently developed and modified in recent years (tiarin, 

1969: Wilson, 1970). 

Thè Lowry mode! organises the urban space econom~ into 

activities on the one hand, and land uses on the other. The 

activities which the mode! defines are population and service 
' • • /', 1 

employment .and basic (manufacturing and primary) e~ployme~·t~ 

and these activities correspond ~o resid~ntial, service and. 

industtial land uses. The mathematical itructure of the 

Lowry-type of land use and transport interaction mode! is 

based on accessibility concepts and economic base concepts. 

Basically, the urban economy is conceptualised to 

comprise basic activities and service activities. Basic 
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employment is defined as that employmer1t which is ~ssociated 

with industries whose products are exported outside th~ 

region while service employm~nt are consumed within the 

region. Besides ded.ving populatiori and si?rvicf! employment 

the mod~l also ollocates these activities to zones of the 

urban region. Population is allocoted in proportion to the 

population potential of each zone and service e~ploymnnt 

in proportion to the employment or market potentiel of 

each zone. Constraints on the amou11t of land u~e accommo-

dated in each zone are olso built into the modt'il. 

Having located the various activities iM occordance 

with the predetermined constraints, the model clso tests 

the predicted distribution of population against the distri

bution used to compute potentiels to find out- whether the 

two distributions are coinciden t. Lowr}' 's f ramtrnr:n·k con 

be enlarg~d and embellished through the entropy-rnaximising 

methodology introduced by Wilson (1970). Sorne of the 

embellishments include: 
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(i) the disaggregation of population into wage classes, 

and the introduction of behaviourol ossvmpiions into 

spatial interaction and locational behaviour 

(Wilson, 1973). 

(ii) the use of more consistent equations thon Lowry's 

(1964) and Batty's (1970). 

(iii) interpretation of the economic base concept in 

terms of both export gèneration and locotional 

attributes of urban activities (G~ldnerr 1968; 

Ayeni, 1975b). 

The Lowry-model can be used to estimcte population of 

an area from total ernployment and retail employmer1t generoted· · 

in the different sectors from the population and x·fltail land. 

use. The major use of the mode! is to provide some means by 

which trajectory of urban spatial and locationcl behaviour 

might be traced. 

Also Boyce (1966) broadened the onclog~cal framework 

of the similarities between wave theory and metropolitan 

expansion. In .. hi s wave theory ana log. approac h to e.xplain 
J• ' • ' 

urban morphology_ and change, Boyce conceptualises a ~etro~olis 
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to grow in two major respects. A metropolis might change in 

its dis-tribution of interna! density of land use, and it 

might increase in its area by growing about its ~dg~s. 

Boyce contends that most of the descriptive and analytical 

th~ories that describe the surface and extent of the metro

polis such as rent theory, central place theory, density 

gradient studies and various descriptiv~ studies such as 

those by Burgess (1923), Hoyt (1939) and Harris and Ullman 

(1945) are primarily static models. Very few of thœm 

take into account the dynamic nature of matropoliton change 

and almost nothing is available on the spread and outward 

movement or urban fringe of the metropoliso 

Through the wave analog opproach, Baye~ rccognises the 

existence of three major waves within metropclitan areas 

viz: a recession wave which occurs in the ou_t.<U" f rom:e ax:_p_,._a._ 

of the central city and characterised by a d~cr~asing ch~nge 

in population over tima which moves outward from th~ central 

1 ' 

area; the precession wave which moves ahead of the main 

advance of tho actual urban settlement and characterlsed by 
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speculative land holdings, fQrm falli11g lcrgely into disuse 

and by a plethora of real estatc ag&nts; the tidal wave or 

cutting edge of the metropolis which is recognis~d to be 

the actual front of urban settlement and referr~d to in many 

ways as the rural-urban fringe; the outer suburbia; or the 

cutting edge of the metropolis. 

In an earlier work, Bl1.1menfcld (1954) in ld.s concept 

of tidal waves, argues that in any given tim·?. r~:d.od, there 

is a pcrticulor "zone of maximum growth" Hhich can be def.inf!d 

as the crest of the tidal wave of metropoli.hm (rnpansi 1n1. 

It is also recognised that the form or s!iapè of 'J metropoJ:i.s 

is one of its most strHd.ng characteristics. Thi:s is bcccn.1~?. 

cities diff~r widely i11 sh~pe and are rarely circvlar. 

They also grow outward in different directions ot rliff~r")nt 

timeso If one subtitutits the terms city sLrrfaçit f0r r.icr€>r.m 

surf ace, and t hink s of wave hei g h t os m1 c1 l.o 9011 s t" • ., r!rnn 

land intensity or dcnsity, then great sirnilariti..e~ b~·tH~·':?n 

the. urban surface onrf the ocean surface cmi b<· uotcd. 
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Boyce's conceptual cpproach has'been implem~nt~d by 

Newling (1969) in the context of urbon pop•Jl(ltiou dcnsJ.ty 

analysis and by Morrill (1968, 1970) in the cont~xt r.lf the 

study of diffusion. Krakover (1982) applied the concept 
1 

to the study of spreod of growth in urban fi~ld of laxge 

metropolitan centres. In the context of the sturly of urbCTn 

expansion proposad in this work, the wave anolog concept 

appears to hold grcat promise in provid3.ng c sound cnnceptual 

framework. This is because it indirectly i~c0Ipn1at~s earlie1 

theories and concepts to evolve a more realistic frame for 

understdnding the pattern of city groHt.h. 

(b) Network Structur~ 

The term structure denotes.the layout 8 g'3onH.'t:ry 

or pattern of trunsportation facilities or syotems 

(Garrison and Mcu·blie·, 1961 ). This e,:pr~sd.on xmrU.1"s 

a set of spatial relations beh!een rl-i.s tin,g 11i. ~!!1Jbl~ 

elements of transportation netw"rks in respnct t.o 

each other and to the organised whnlo. t\cc0rrH11g to 

Kansky (1963), it is possible to d~scribt? th~ s.t1uct•1re 
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of transportation networks in mathematicol term.s through 

a measure of relations between these distinguishable ele~ents 

of transpoitation networks. By taking advantage of the 

abstract concept of mathematics available in graph theory, 

Kansky developed techniques for measuring and anolysing 

the structure of transportation netwoiks. 

Kansky asserts that the strucutre of transportation 

network of any area cannot be. divorced fr.om the geogrophic 

characteri~tics of that orea. He recognises thot a tempo

rally and spatially stable functionol relationship exists 

between network structure and areal characteristicso 

According to him, the developmental changes ln th~ .network 

structure is characterised by a process of addition of 

transportation routes. He was thus able to construct a 

quantitativ~ predictive mode! of the network structure such 

that th,:t set of areal characteristics ts a functi;on of 

definite values of available graph-theoretic measures whlch· 

define the network structüre. 

Two aspects of the areal characteristics, magnitude 

and location were recognised as necessary el~ments in tl1e 
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construction of the predi c t ive mod eJ.. Thus a n ctw:Jrk 

structure is a function of the quantity of ar~ol characteri

stics end their locational distribution. A pr,dictive 

mode! can thus be constructed as statisticol regulo1ity 

capable of p.redict.i.ng the most probable stages of th~ net.~

work structure. 

Further, Kansky cJ.aims that the mode! may be vsed for 

the prediction of transporation networks of arieas of sti.,1dy 

such as a city. The procedu.re of its application .invo.J.vi:;,s 

the following: 

(i) determining the obsex·votional units of xe!:eazcli. 

(ii) dorivation of an ind~x of economic act5.v:i.t:.cs in w1 

area and the sizc of the area. 

(iii) location of the centre of economic act:ivitiies. 

(iv) colculation of the numerical values of the gr-c1ph--, 

theoretic measures. 

(vJ construction of the most probable map of th~ 11<!-tHork 

structure by using the graph-theoreti c n'l..!:!-o::l-'ll-'Ir:s-----and--· 

locating the network in the orea by simula Hon 

techniques. 

CODESRIA
 - L

IB
RARY



- 24 .u 

Graph-theoretic measures are useful in evaluating not 

ônly the acc~ssibility of nodes but also the connectivity of 

networks. Kansky introduced a large number of graph-theorétic 

measures many of which are index numbersn Sorne of the measUI~S 

that seem to have a greater degree of utility· in the analysi.s 

of transpoxtation networks are: 

(a) Beta index; 

(b) Gamma index; 

(c) Alpha index; 

(d) Cyclomatic number; 

(e) Network disperson; 

( f) Eta inde,q 

(g) Iota index. 

These selected indices ~ere used by Kansky to express 

relationship between the structure of transportation not0orks 

and the economic characteristics of a numbcr ~f. s11::l 0e-st~d--·· 

regions. In particular, Kansky asserts that a significant 

correlation batween m~!:lsures of the level of e,connmlc 

development and the set of numerical valves ind.icati119 

degree of transportation developmenf; would indlcete the 
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utility of all or some of the proposed network 

measures os indices of degree of transportation 

development. 

In the present context of identifying the 

structure and development of intra-urban road 

network in Ilorin, measures of Beta, gamma, alpha, 

cyclomatic number, etc and iota indices will be 

computed for the road network of ~he city for the 

years 1963, 1973, 1982, and 1988. Such indices 

can then be used to determine the pattern of net

work growth in Ilorin. 

(c) Relationship Between Network And Morphology 

E..ach system just discussed is. dir~ctly 

concerned with the development of a framework 

which identifies and describes regulorities in 

in patterns of humon interaction in spo~e and 

explains their origins and transformations in 

time whenever population aggregates i~ urbon 

arecs. Along with these rather fundamental 
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relationships in space and time is a common concern 

· for acces~ibility. In describing interaction patterns, 

most of these conceptuel systems make_a distinction 

between patterns of intra-place and interplace 

interaction, the former having importance for the 

adaptation of space. and the latter involving commu

nications between spaces. Urban networks give 

meaning to the idea of the city as a system and 

transportation system holds the key to the way in 

which growth pro~eeds. lt is therefore important 

to examine transportation systems and urban ·form 

together in order to facilitate purposeful growth. 

The three models of Burgess (1923); Hoyt (1939); 

Harris and Ullman (1945) are combinable into a single 

model that shows a spatio-temporel dimension of the 

relation~hip between transp-0rt and urb@n form·. 

Fig.1~2 shows five distinct phases of this relationship. 
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The first is the pedestrian city which· represents 

the situation where the only means of transport was by 

foot. Cities in this category have been aptly described 

as "foot-cities" lSchaefer and Sclar, 1975). Uistinctly, 

the pattern or structure is concentric. A dominant 

feature of the city at this time is a form of functional 

integration where jobs and residences ore located in the 

same place. This pattern is not significantly different 

with the advent of the herse bus and tramways since these 

· forms of transport do not adequately solve mobility 

requirement of the urban commuter. Thus city functions 

tend to agglomerate and the city still remains largely 

compact and concentric. 

The development of the railway brought some changes 

in the size and str~cture of t~e city. The most signi

ficant feature in the evolution of this form of trans

port is that it allows longer distances to be covered 

without necessarily consuming more time. This is an 

important development in the context of spatial expansion, 
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as it allows a greater separation of residences and· 

workplace. lhis to a very large extent changed the 

compact traditional city to a dispersed·one. The 

result is the sectoral growth of the city, ·following 

the lines of railway development. 

The later developm~nt of fast railway and bus 

further increased th~ expansion of the city along the 

sectoral pattern. A notable development at this time 

is that of special huclei ~long the wedges. These 

nuclei have led to the decentralisation of functions 

at the CBU and the creation of minor C~ntral Business 

Uistricts along the wedges - a feature ~~de possible 

by accessibility. 

The arrival·of the car and other forms of persona! 

transport as new modes of transport conferred different 

accessibility advantages on intra-urban ~ocations and 

encouraged further functional segregation and appearance 

of new land use. Up to the early 19th century the structure 

of the cities was determined solely by the distances residents 
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were prepared to cover. With the time space convergence 

created by transport availability, the structure changed. 

The resultant effect of transport provision is the 

outward expansion of cities. Better tron~port facilities 

result in greater alternatives in locating housing, jobs 

a~d serviees and therefore the expansion of the city over 

time (Ogunsanya, 1989). Thus the interdependence of 

transportation systems and urban form implies that they 

must be analysed and planned together for efficie~cy. 

1.5 Study Area And Justification For Choice 

The study arec is Ilorin, the Kwara Stote Capital. 

It is located on latitude 8°30' North and longitude 

4°35' East. 

The city is divided into two parts, the West and 

East, by the Asa River which flows through the town in 

a roughly north-south direction. (SeeF.;:1,l.:.l). 

The West encompasses the traditional secti6n of the 

town with the tmir's Palace as its hub. The 'Emir's 

Market' is also the centre of retailing, r~creational, 
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religious and commercial activities to which urban rcs.i.dent:s 

commute dail)'. 

The creation of Kwara State in 1967 and the choice of· 

Ilorin as the Stote Capital has resulted in its rapid 

population incrcases and areal expan~ion. Over the years,· 

the city has grown from what con be described as a "Foot

City" with residential houses located around t!ii? Emir's 

Palace to an automobile city. 

Il-orin is undisputably the largest urban centrie i.11 

Kwara State. Within about two decodes of its becomlng a 

state capital, the population of the city has more thon 

doubled. By 1963, the population of Ilorin was put at 

208,546. The city's 1973 population was estimaterl to be 

about 320,000 while the population in 1980 was put at 

approximately, 400,000. The estimatecf populàtion nf Ilorin 

for 1987 is opproximately 474,000. This trend in population 

growth is very likoly to continue because of the c,intrali.ty 

of the city to very important places in the countr)f. In fact, 

the location of Ilorin between the dn1 north and the wet 

south of Nigeria gave Ilorin the description as tl1e "gateway· 

·--··-··· 
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between the northwest and the southwest of the country" 

(Adedibu, 1980). 

The development of intra-city roads to cope with the 

demand of the city, when it became astate capital in 1967, 

has affected the spatial expansion of the city. The extension 

of the old roads opened up new sections of the town leading 

to the expansion of the city. Thus developments have 

concentrated along the routes. The development of the city 

has been concentrated in recent times along the intercity 

roads such as Ilorin - Jebba Road where the. expansion has 

extended almost as fmr as Oke-Oyi, the Ilorin - ,Ajassepo 

Road which has merged Ganmo and Amaye with Ilorin, the 

Lagos road which now brings Eiyenkorin·completely under 

the urban influence of Ilorin~ the Kaima road, which now 

has enveloped Ogidi, and the_Shao road which now puts Shao 

as part of the outskirt bf Ilorin.' 

The growth of the city since it became. astate capital 

has been in terms of physical expansion and growth of traffic. 

The western section of the city which is predominantly 

residential, generates a lot of traffic daily· which have to 
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go through the thr~e bridges linking the West and East. 

This creates a condition which makes traffic to concentrate 

on and overstretch such routes as Emir's .road, Taiwo/Unity 

road and Amilegbe road. 

The location of markets and other centres of commercial 

activities in the city also oct as traffic generation point~. 

and has significont effect on the city's traffic pattern. 

The distribution of various other1 land uses such as institu-

tional, public and semi public buildings, industriel and 

recreational all sum up to dictate the pattern of city 

traffic ,and urban expansion. As observed by Ogunsanya ( 1986), 

although traffic congestion does not pose serious problems 

yet in Ilorin, signs of potentiel bottlenecks are already 

noticeable. 

As a result of her numericol s1ze, Ilorin interacts 

intensely with high-order urban 6entres as Lagos, Ibadan, 

Kano as well as others in thè lower hierorchical levels. 

It also has strpng links with other urban centres in the 

performance of its traditional roles as a centre of social 

and economic activities. Culturally, Ilorin possesses custoJ~· 

typical of many southern states of Nigeriao Administratively, 

it belongs to one of the Northern State~ of N" · ..., 1.ger1.a. 
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Ilorin has been chosen for this study because it 

is a medium-size urban centre that grows moinly along 

intercity roads. Such urban. centres eventually develop 

to have traffic problems like the bigger urban centres 

in Nigeria. An understanding of the transport system 

of such centres can be used to check the problem of 

traffic congestion before growing into uncontrollable 

level. 

Thus the study of road development and urban 

expansion in Ilorin can serve as a guide to similor 

studies in other urban centres in Nig-er"ia. 

1.6 Organisation Of The Study 

This resear~h work is organised into eight 

chapters: Chapter I of the thesis i~ the intioductory 

chapter and deals with the itatement of the problem 

of study, the background of the problem, conceptuel 

framework, the study objectives, the study area and 

justification for its choice. 
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Chapter II is a review of relevant literature related 

to the study. This. deals mainly with previous publications 

on the theories of urban structure and network studies. 

Chapter III deals with the research methodology employed 

in the study. These are mainly the types of data collected 

and strategy for their collection. It also ~ives a summary 

of the analytical techniques employed in the study. 

Chapter IV discusses aspects of transp6rtation situation 

in Ilorin as at the time of this ,study. Thî:r·"basic .. _aspéëYs 

discussed are the pattern of vehicular traffic, pattern of 

intra-urban trips, road quality and characteristics of 
,. 

trip makers. The chapter serves as a prelude to the· 

understanding of the state of the transport syste~ in the 

town. 

Chapter V describes the morphology of Ilorin. This 

relates mainly to the spatio-temporel perspective of the 

evolution of Ilorin and the composite growth pattern in 

the last two decades. The chapter also attempts to 

account for any observable pattern. 
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Chapter VI deals mainly with the spatial pattern of 

road development in Ilorin. Areas of focus are the network 

factor in urban development; intra-urban network analysis 

-
by periods; evolution of intra-urban network and the 

composite growth pattern of the city's network. 

Chapter VII discusses the modelling procedure in urban 

expansion. The chapter identifies the variables for the 

modelling. procedure and ~pplies the mode! to the development 

and growth of Ilorin for the periods .1973, 1982 and 2000 A.u. 

Chopter VIII is the concluding chapter and deals with 

the summary of the work and discusses the planning implica

tions of the results derived making appropriate recommen

dations and conclusions. The chapter also discusses arecs 

for further research. 
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CHAPTER Tl~O 

LITERATURE REVIEW 

In Chapter One, an attempt was made in section 

1.3 to explain the basic conceptuel iss~es around which 

the objectives of this research work are-wOvied;····· ln·-·· 

this chapter, a review of related literatYre is made 

with the view to acquiring the background knowledg~ 

required for an understanding of the problem of study 

and an evaluation of related th~ories. To do this 

however, no attempt has been made to repeat the 

relevant theories which have been adequately daalt with 

in chapter one. Rather, attempts are focuscid in this 

chapter on those aspects not covered by the conceptuel 

review and the e.xisting empirical studies in the area. 

The chapter is organised in 2 parts: 

{ 1 ) Re ce n t t h e or i es o f . u r ban gr o w t h a 11 d s. t ru c h1 r e , 

{2) Network studies, 

2.1 Recent Theories Of Urban Growth /\nd Structure 

The concen-tric zone theory of Burgess (1?23), 

the sectorol hypotheses of Hoyt (1939) and th-~ mldt:i.rlc 
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nuclei mode! formulated by Harris and Ullman ( 1945) have 

been examined earlier. These models are however not 

mutually exclusive for both the Hoyt and the multi~le nuclei 

models are modifications of the concentric circle theory. 

Even in Hoyt's concept, residential areas expand out 

concentrically. It is obvious too that the .. "7.\merican cily 

of the twenties and thirties which provided data upon 

which these models were built is undergoing important 

structural changes. Further, the traumatic effect of the 

automobile was not really apparent in the city studies 

that furnished the inspiration for these classic models. 

Conseq~ently, there has been declining relevance of 

the traditional models of urban structure and a corres

ponding increased need for new analytical fo~mulations. 

The new formulations seek to evaluate current research 

into the criteria for theories of urban spatial structure. 

Some of the criteria are that ~ theory must have a dynamic 

aspect if it is to have utility in representing the processes 
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by which cities are structured and by which they grow. 

Secondly, a theory must be susceptible:of empirical 

verification such that it is capable of being tested. 

Thirdly, the theory must have an interna! logic and 

consistency. finally, the theory must not be so abstract 

as to have no relation to reôlity. 

Thus, recent theories of urban growth and structure. 

have been discussed in the light of these stated criteria. 

Other theories discussed here include Meier's l1962) 

communications theory of urban growth and struèture; 

Webber's (1963) theory of the urban place and the non

place urban realm; and Lynch and Rodwin's ( 1958) theory 

of urban form: 

(a) A Communications Theory Approach To Urban Growth 

Meier (1962) conceptualizes the city in terms 

of systems of interaction prompted by man's urge to 

maintain communications with his fellow man. 

According to Meier, at any stage in manrs state of 

development, transportation and communications 
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technology supply the principal media of ~Aterac_t__ion •.-----·· 

·while noting that cities have always exerted a strong 

attraction for growth because of the opportunities for 

fa~e-to-face transactions they offer, Meier'holds that 

technological developments are reducing the necessity 
' 

for face-to-face interaction and transportation over

lorids are imposing limiting conditions on opportunities 

for interaction through transportation systems. With 

the use of communications to represent transportation, 

communications becomes important as a focus for studying 

the city. The communications system offers what Meier 

considers to be the basis for understanding human intei

actions and the activity systems that ariie out of human 

relations involved. 

Meier develops a set of eight requirements for the 

communications process. These are: a sender, a message, 

a channel, a receiver, an intention span on the part of 

the receiver, a common language, time for process to toke 

place and one or more purposes to be s~rved •. According 

to Meier, by obtaining a sample of communications flows 
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in a metropolitan area, information theory can be 

used to construct a set of social accounts which con 

then become the basis for explaining activity systems. 

Meier does not·indicate fully the manner in which 

the framework would be used in a predictive application. 

However, he suggests that his concept of the "urban 

time budget", which estimates the proportions of a day's 

time a person would spend in various forms of public 

communication, would provide a means of making projections. 

Meier's work possesses a distinct behavioural 

emphasi~ on the study of the city and tends more tow~rds 

the explanatory thon the normative emphasis. His work 

surely reflects a very strong feeling fo~ the dynamic, 

not_only in the usual time sense but also· in his concern 

for constructing the evolutionary sequence in human 

behaviour pa~terns. 
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(b} A Theory Emphasising Human Interaction 

Webber (1963) utilises interac~ion as the 

basic organizing concept of his theoretical systems 

of urban growth and structure. Webber views the 

urban communities in two related perspectives - one 

in which human int~raction occurs in a .particular 

metropolitan community, .and another in which it 

extends to widely scattered places over the face 

of the earth. He calls the first a "place community'' 

and the second a "non place community'' •. With modern 

transportation and communications development having 

the effect of stretching distances, he notes that 

individuels, firms, organizations, and· institutions 

more and more have contacts, conduct transactions, 

and maintain communications on a global basis. Thus 

their ties may extend to a variety of non place 

communities as well as exist within a porticular urban 

place. To distinguish them from the urban place, Webber 

calls these non place communities "vrban realms•r. 
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According to Webber's concept, what goes on withiri 

the spatial confines of an urban place must be inter

preted in the framework of all the ties that the commu

nity may have with the world at large. In both the place 

and non place view of the urban community, Webber empha

sizes the importance of viewing the city as a "dynamic 

system in action". This dynamic feature is traced 

through "linkages" which he defines as "dependency ties" 

relating individuels, groups, firms, and other entities 

to one another. He terms these "the invisible relations 

that bring various interdependent business establishments, 

households, voluntary groups, and persona! friends into 

working associations with each sther.into operating. 

systems". His spatial counterpart of this aspatial 

view of linkages involves three related perspectives. 

These are human interactions, physical form, and activity 

locations. 
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Using these three perspectives of the city, Webber 

develops a cross-classification system for describing 

urban spatial structure. The interaction, physical and 
1 

activity components are classified according to: size of 

phenomenon, degree to which phenomenon piles up in major 

concentric forms ~round a point; propensity for phenomenon 

to pile up at points of lesser concentration; degree of 

pile-up per unity; relative "togetherness" of like 

phenomena and finally, relative degree of mixture. On 

using this framework in the investigation of the directions 

that future growth and development must take, he indicates 

it would involve an analysis of interaction in terms of 

the locational behaviour of various types of establishments. 

(c) A System ~ocusing On Urban For~ 

Rodwin and Lynch (1958) view"the city as being made 

up of what they call "adapted space" for the accommodation 

of human activities and "flow systems" for handling flows 

of people and goods. 
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In their framework, they are concerned first 

with a system for analysing urban form which they 

equate with adapted space and flow systems. Rodwin 

and Lynch propose evaluating urban form by six 

analytical categories: element types, quantity, 

density, grain, focal organization, and generalized 

spatial distribution. This six-part classification 

system is the basic analytical tool they propose for 

classifying urban form. 

The second major conceptuel problem with which 

the Rodwin-Lynch framework seeks to deal with is the 

formulation of goals utilizing this analyticol tool. 

The identification of goals is one aspect of the problem, 

and the specification of content is a second aspect. Rodwin 

and Lynch point out that g~~ls, must t~ some extent, be deter

mined in the norm~l democratic processes. They sugg~,t that the 
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choice of goals have first a human and then on economic 

basis. Thus goals relating to urbon form ore fundamentally 

concerned on the one hand with relationships between man 

and man, and on the other hand, with the efficiency of 

these relationships - maximising the return and minimising 

the cost in both a social and an .economic sense. The 

specification of goal content derive .from the analytical 

framework they devised in the first instance. · Thus the 

goals would be specified in terms of type of adopted 

space and flow system, quantity, density, grain, focal 

organisation and the spatial distributipn pattern. Sorne 

would have quantitatjve emphasis, some would be subject 

to continuing checks as to relevance and reasonableness. 

The final aspect of the Rodwin - Lynch framework is 

concerned with the application of the goal-forrn statements= 

in the study of the city. Through the use of simple 

cross-classification of the six components of their 

system of analysis applied to both adapted spaces and 

f low systems, they demonstrate how the se two-e-lement-s of--~

urban form interact under different goal emphases • 

. l 
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In this respect, their framework has special signi-

ficance for plan making. In sum, Rod~in @nd Lynch 

view the framework as a means for analysing urban form 

in a systematic and logical mann.er. The importance 

of a theory being a dynamic one is recognised by Rodwin 

and Lynch and in the sense that the sequence from 

goal formulation to form analysis in their conceptuel 

system is seen as a continuous and dynamic inter

relationship it is dynamic in conception. 

Network Studies 

The underlying and organising framework in the 

city consists of the media of interact·ion and the 

principal means of facilitating interaction of al.l , 

types are the complex networks of transportation. 

These networks give. meaning to the idea of the city 

as a system. 

(a) Graph Theory In Network Studie! 

Over the past two decades, graph theory 

has been a us ef ul tool for anal}· sing t .ran sport 
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networks. The basic aim of the technique is to provide 

measures of the structural properties of real world 

transportation networks by abstracting the system as a 

set of points (nodes or vettices) and routes (line 

segments or edges). The computation of aggregate mea~ures 

of connectivity and structure provides a consistent basis 

for the analysis of network development through time, 

comparison of networks at various levels of spatial aggre

gation and association of network structure with measures 

of economic or regional development. 

Although the study of transpo.rtat.i.011 networks 

in terms of their topological properties dates back to 

Euler 's classical problern of the seven bridges of Konigsbe·rg 

in 17 36, i t wa s no t un ti 1 1960 t ha t Garr i-son, u-··pi on e-e-r· 

in theoretical geography, introduced graph thecry to the 

study of transportation networks in the literature of 

geography and of regional science. 

According to Garrison and Viarble ( 1965), neh,orks 

possess many different structural properties. At the 
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most simple level of conceptualization, a network may 

be thought of as composed of points and lines. At higher 

levels of complexity the notions of distance, capacity, 

angles between lines and so on may be introduced. Networks 

can be considered at different levels of aggregation either 

by (1) using measures of the characteristics of entire 

netwoiks or (2) using measures of relationships among 

links (or nodes) on the network. The ~ra~h-theoretic concept 

has received wide application in geography because of 

its quantifiable characteristics. According to Garrison 

(1960), graph theory because of its relative simplicity 

has the ability to look at the network system as a whole 

or to look at individuel parts of it in terms of the 

whole. Graph-theoretic concept has proved to be an impor

tant descriptive device in the analysis of the structure of 

systems and it is a ready-madBmathematical~~tructure of 

considerable utility. 

Graph-theoretic concept was applied by Garrison and 

Marble (1960) to regional highway networks. Nystuen and 
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Uacey (1961) analysed functional connections between 

central places based on graph~th~oreiic con~epts. Kansky 

(1963) applied graph-theoretic technique to the study of 

transportation networks. Inspite of their usefulness in 

analysing transportation networks, graph-theoretic concepts 

are in no way normative (Garrison, 1960), since the user of 

the method must make rather arbitrary decisions regarding 

the content of the graph. 

However, graph-theoretic concept deserves a thorough 

development in geography because it is probably the best 

example of an abstract theoretical sy~tem that we have. 

It · is easily adap~ed to spatial or aspatial concerns or . 

mixtures of them, and despite an historical emphasis on 

transportation applications, it ls not too heavily imbued 

with any particular geographical hue. 

lb) Network Growth And üeneration 

Apart from the work of Kansky (1963) on the development 

of transportation networks, other analytical and. descriptive 

studies of network growth include those of Garrison and 

Marble (1965) and Gauthier (1968). Although their studies 

were on a regional scale, they have implicati6ns for local 

studies of route development. 
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Gauthier (1968) in a study of Transportation and the 

Growth of the Sao Paulo Economy, invest~gated the problem 

of transportation development and economic change. 

Specifically, he examined the development of highway 

transportation and urban growth in the region of Sao Paulo, 

Brazil. The objective was to investigate for the period 

1940 to 1960, the interrelationships between changes in 

accessibility to the highway network and the growth of 

urban centres. Gauthier determined the structural 

dimensions of the occessibility surfaces of _:Ute. Sa9 __ .Paul_9 __ _ 

highway network. This providèd a basis for determining 

the extent to which changes in network accessibility are 

related to the economic.growth ofurban centres. Operationally, 

the structural dimensions of the accessibility surfaces 
' 

provided measures of network accessibility at a regional 

scale. Measures of urban growth were provided by the 

surrogates of urban population, manufacturing and retail 

trade activity. 

In his conclusion, Gauthier noted that _with·respect 

to the interrelationships between accessibility and urban 

growth, the strongest association exists between the 
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construction of highway facilities in the Sao Paulo 

Maior Region and the development of manufacturing 

activities in urban centres w~ich have been the 

beneficiaries of the resulting improvements in net

work accessibility. 

Kolars and Malin l 1970) developed a post

dictive simulation model of the Turkish railway 

system based upon population and topographie features. 

In order to consider the impact of population near 

a route, the authors constructed a population map 

that summed population within twenty miles of selected 

points. The utility of such a map identifies "ridge 

lines" between major centres on the popula~ion surface, 

as well as population "pits". Kolars and Malin sug-
·. 

gested that such ridge lines belween peaks should help 

to identify optimum routes which give the_greatest 

benefit to rural farmers. 
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The foregoing review indicates related 

literature to the study of urban growth and 

transportation development. The empirical 

exemples cited are from both developed and 

underdeveloped environments. The focts that 

have e~jrged from this review are thot_ urban 

land use is dynamic. The growth of urban 

population and the consequent need for greàter 

amounts of land is a major source of land use 

change. Secondly, the amou~t of change and the. 

direction of change can be attributed solely te 

the provision of transport infrastructure. In 

the words of Pederson (1980), ''transportation 

remains the key to the understanding of land 

use change". 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

The main objective of this study as identified in 

section 1.3 is to examine the transport factor i~ the 

spatial expansion of Ilorin. To· do this, the study 

requires a comprehensive data set. The-·-d-etail·s of__.,.. 

the methodology adopted are the object of this chapter. 

The research design is divided into three stages lsee 

figure 3.1). These are 

li) Preliminary Stage; 

lii) Data Collection Stage; 

liii) Analysis Stage. 

3.1 the Preliminary Stage 

The preliminary stage for convenience can be 

examined in four parts. These ore: 

la) 

lb) 

le) 

\d) 

Oelimitation of study area; 

.Happing from aerial photographsJ 

Field checks and updating of maps; 

Division of study area into traffic 

for data collection. Each stage is 

exploined below: 

zones 
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1 Delimitotion of study oreo 1 

,, 
.1. 

Mapping from airphoto-
~ Field checks and updoting 

graphs 1963, 1973t 1.982 of maps 

'I DATA COLLECTION 

1, 

Data from airphoto Household survey Road quality surver 

- Built up areas -Socio economic charocter- - Road capacity 
- Housing types istics -Surfacing 
~Landuse types -Household travel demand - Width 

- Road networks - Road facilities 

1 l 
1 ANALYSIS 1 

. 
-~ 

Descriptive techniques Expia na tory techniques 

-,Tabulations -Graphic-theoretic analysis 
-Cross tabulations - Multiple regression 

.______ 

FIG. 3.1: RESEARCH DESIGN 

":J. 

Division into traffic zones 

for data collection 

I"' 

Traffic survey 

-Traffic volume and 

charocteristics 
- Spatial and aspatial camponents 

1 

-· -1 
Forecasting techniques 

-Monte Carlo simulation 

Factors of urbCJt expansion 
---

- Demographic variables 
-Economie variables 
- Physical variables 
-Others 

Preliminary 
stage 

Dota collection 
stage 

Anciysis 
stoge 

) 
.-:J 
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\a) Uelimitation Of Study Area 

' 
for a rapidly developing settlement, the 

determination of its areal e~tent is usually a problem. 

Thi$ is more soin the case. of !lori~ which hos almost 

engulfed other settlements such as Amayo, Uamo, Ugidi 

and Uke-Oyi in the course of its area1 expansion. To 

exclude these settlements will be cutting awoy :arecs 

of systematic movement oriented towards the town. 

To include them might be considered a "political 

offence~. It wos therefore decided to define the 

areal extent of Ilorin before proceeding to collect 

. the required data. Various terms have be~n used to 

describe the areal extent or influence of the ·metro

polis. Such terms include umland lWise, 1966); Urban 

field lSmailes, 1947); City region lt.>ickson, 1930) 

and Community of interest area (tireen, 1955). 

ln terms of criteria to be used· Smailes ( 1947) has 

warned that one must be aware of those economic and social 

functions which a city performs for its neighbouring 
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areas and in se doing pay attention te critcric wfth conc1~tc 

measurable data. Such data include educatio11,. ecrrnnmic 

indicators, health sector, entertainment 011d mèvement of 

peoP,le among others, depending on the problcm, t•nd,er investi

gation. The fields of each criterion or funcH.011 involv,e 

' plotting on a map, the distribution of the patronr1ge for 

that function. Once the distribution has been plotted, a 

boundary line can be drown to show the maximum extent of 

the field (see Yeates, 1963; Toyne, 1971). 

A similor approach hos been used by Green (1955) to 

determine the boundary between New York and B0sto11 Metro

politan areas. Also Carruthers (1957) exploined that the 

field of a city can be defined by the analysis of flnw lines 

on the basis of overall transportqtion flows bctwcnn the 

centre and its surrounding area. As a result of L1si11g 

frequency of _taxi flows to define the bou11dad es o F tow11s 

in. En gland and Wa les, Green ( 1955), con c luded tha t mo tor 

transport diffuse metropolitan influence into every ham.let 

(see also Godlund, 1956). Cox (1973)° also found that there 
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is a symbiotic reloti.onship betwe€·11 the cit}' cmrl the 

surrounding areawith which it has strong movemcnt H€·s. 

Th u s i t i s p o s s i b l e t o o b t ai n t h e II s p h e r ~ o f i n f li,, en c e " 

of a city on the basis of daily commuting. 

Based on Green and Co,c's suggestions, it was considered 

reasonable to use the extent of arecs se~ved by intra-city 
,· ' 

bus transport as an appropriate surrogate for determin.ing 

the. areal extent of Ilorin. The ct-\oice of this surrogc,te is 

particularly relevant because the prob.1.em of this research 

relates to road development and urban expansion. It was 

therefore decided that areas surrounding Ilorin anrl snrved 

by intra-city bus services could be determinied by corrduc~

ting surveys at various bus loading locations within the 

city~ 

Intra-city bus loading locations wer1; determi11ed by 

first conducting a pilot survey whereby tl1e various bus 

loading locations for intra-city bus services in Ilorin were 

visited. The loading locations identified are shown on 

figure 3.2. These are: 
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LEGEND 

1. Jdiope(o) 
Pokoto · Road 

2. ldiopal b ; 

3. Adifolo) 

4. Adifo(b) 

5. Amilegbe 

6. Chollenoe bookshop 

7. Ministry of Works 

Fig_ 3. 2: Map showing lntro city bus stops in l lorin 
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1 • Id i a p e ( a ) - Th i s 1 oc a t j_ on i s for t d. p s or i y i. n ci tin g 

at 'Oja-Oba' and along Abdul l\:zj_z 1\ttqh - Umoru Scao -· 

Lagos route for passengers ha_vi.ng thei! destinations 

at Sawmill; Garin Alimi Hospital arec; Odoto orea and 

Airporto 

2. Idiope (b) for trip s or i g i II a t i II g a t ''J j c, ·~ 0 b a ' a 11 d 

along Kaima route, for. passengers having th,s-.i.r desti

nations as Pakata, Alore, Omoda, Oloje, Adangba, Abayawo, 

Bonni, Abeemi and Ogidi. 

3. Adifa Junction (a) f t · · · t· t •o· or · r1ps or1yn1C1 .1.ng o JO·~ 

Oba' and along Gambari - Sobi route for pass~.·ngers 

having their destinations as Akalrnnbi, ;\kerebiatC!, 

Alagbado and Sobi. 

4. Adifa Junction (b) for trips origi11ati11g 0t 'OjCJ·~ 

Oba' and along Emir - Murtala Way - Offa route for 

passengers having their destinations c1s Stc1t:i.011, Post 

Office area, Tate and Lyle, Offa G~roge, Gcmmo a11d 

Amoyo. 

5. Amilegbe Bridge Station f o r trip s o d. g i II o t i 11 g Cl t 

Amilegbe area and along Amilegbe - Jcbba route for 
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Ap..,ta Yokub,:,, NNPC Dl:'11ot, Dkf::'-Uy.i nnd Lajikio 

Mini.st:rv of Lforks Junction 
O ........... ,.,. .. , ••• OH ... •f" •••• ..,.,..,,, __ ...,.,,_.,., .... ._ .. ,.,_,.,,, _____ __ 

for trips originating ~round,Chnilenge, Bookshop arec 

and olong Ahm~du 8ello Av~nue - Fnte - Tanke - Univer-
. 

sity of Ilor.in route for r>os~~ngeT"s having their 

d~stinotions ot Tonke anrl Permr:inent, site of the 

University of Ilorin. 

In tr.rv:i. ew s were con du cted ~t these lo ca tians 

on both drivers ond pnssengers O!'à to the origin and 

destinations of their trips, purposes of tripsj 

routr.s usunlly token hy d:r.ivE'.n:., frequcncy of trips 

and approximote tim~ usually taken rer trip, (see 

~uestionnaire in Appendix I). lhe dntn collected 

were analysed by volume of traffi~ de~tined fur 

different loclitions along the :r.outP. of termi11al. 

Using Dutt 's ( 1971) techniriuc of loç11ting the eut-off 

point for passengers' destinotians on a route, the 

termini were identi fiéd and reoresrmt the rnden t of 

the city along that route. These vor:lous locations 
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were then joined using the author's knowledge of inter

mediate areas not linked directly by route. Fig.3.3 sho~s 

the result. 

(b) Mapping From Aerial Pho:to.graphs 

Air photographs are important in the analysis 

of urban growth and change. The importance of air 

.photographs in the study of urban growt'h has been 

demonstrated in such studies by Lo and Welch(1977) 

who monitored urban growth of thirteen Chinese 

cities through the use of LANDSAT photographs of 

these cities and by Adeniyi (1980) who used soquential 

aerial photogrophs and computer techniques to study 

the growth of Lagos. Hsu (1971); Lindgien (1971); 

Ch~istense~ and Lachowski (1976), Watkins (1984) and 

Olorunfemi (1985) have also studied urban growth 

through the use of aerial photographs. In ord0r to 

monitor the growth of Ilorin, the methodologr used by 

Adeniyi (1980) has been adopted in this study~ 

Aerial photographs of Ilorin for 1963, 1973 and 1982 

were obtained from the Survey Di vision of tho State 

Ministry of Lands and S,vrveys. 
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' 
The aerial photographs available are those of .1963 

. on a scale of 1:12,000; 1973 on~ scale of 1:10,0QO; 

1982 on a scole of 1:6,000; semi-controlled photomosaics 

for 1982 photograph on a_sca1e of 1:25,000. The following 

information were then mapped fro~ th« aerial photographs: 

( 1) Built-up Areas (2.) Major Land Uses (3) Housing Types 

(4) Main Road Networks. 

Urban built-up arecs encompass land that is used 

for housing, commerce, industry, institutio11s, recrea-

tional facilities and open spaces, transportation 

facilities and utilities (Adeniyi, 1980). The built.,.. 

up areas were identified on the basis of use which 

con be essentially and directly observed on aerial 

photographs. 

To obtain the built-up areas, each ph6tograph 

was overlaid with trans~arent paper and each land use 

type transferied on to the transparent ov~rlays. 
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The interpretation was carried out with the oid of a mirror 

stereoscope. The different land uses were transferred to 

transparent overlay and marked with each land use code 

(see Adeniyi, 1980). The area of each land use was then 

calculated using the dot grid method (Olorunfemi_, 1981). 1 

The total area for each land use category was obtained by 

summing up the areas of this use over the entire analysed 

area. The area of each land use type wos then expressed 
. 

as a percentage of the total land area in the city. These 

were done for the periods 1963, 1973 and 1982. 

Different housing types were also mapped from the 

1963, 1973 and 1982 aerial photographs using mirror 

stereoscope. This was to find out the growth of the different 

1. The author is aware of Olorunfemi's {1985) work on thi$ but 
still had to do his because this work w-<lS··· done--for-o--~-
di fferent purpose. The author is grateful to the Survey 
Division for the materials and equipment. mode availoble. 
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house types in the city over the study period. Three 

housing types were identified. for this study. These are:· 

(i) Indigenous houses; 

(ii) Barrack/flatlets/bungalow; 

(iii) Uncompleted houses. 

This classification was to aid identification as thè 

three house types were identifiable by their different 

characteristics (see Ulorunfemi, 1984). 

The technique of measurement employed was the 

house counting technique (Lind9ren, 1971). The house types 

were transferred onto transparent,overlay using different 

colour dots for each house type. The summation of the 

different dots gave the number of houses in each category. 

Road networks for the city were similarly mapped for 

the years 1963, 1973 and 1982 from the aerial photographs. 

Three different categories of roads were mapped. Thes~ 

are: 

(i) Major arterials; 

(ii) Minor arterials; 

(iii) Collectors. 

This classification was to aid identification as it was 
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possible to differentiate these categories from the 

aerial photographs through differences 'i'n the.ir widths. 

The different road categories were also transferred on 

to transparenty overlays using different colours for 

different road category. This exercise formed the 

basis for further analysis of road networks for the 

city. 

(c) fieldchecks And Updating Of Maps 

~ield checks wère carried out to update informa

tion obtained from aerial photographs. This is to 

ensure the inclusion of more recent information on the 

study area that were not available on the· air photo

. graphs and also to obtain 'grqund ..:. tru.th' on some of 

the information on the aerial photographs._ 

In order to update the map, the 1982 aerial photo

graph for Ilorin was used. ~or logistics, the built up 

area of the city was extracted from the aerial photograph 

and the map divided into four zones. The•e zones were 

visited by field assistants and new development arecs were 

mapped. With this method, it was possible to produce an 

updated land use map of Ilorin for 198lr.-:--· 
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(d) Division Into Traffic Zones For Dota Collection 

Information requi.red in large deta:U s in the 

city include socio-economic information, trip itifor

mation and traffic data. For the purpC'se of g:rouping 

origins and destinations of movements, the stud)" area 

was dividèd into traffic zones. This was to allow 

for meaningful comparisons between various areas 

within the city and to permit easy 0991-~gation of 

data. 

In c on v en t ion al u r ban t r t1 n s p 0 r ta ti. o n s t v cH 0 s , 

interna! t.taffic zones are def:i.ned vsing topographical 

barriers in conjucti.on with naturcd. trorfic r::atchmcnt 

areas to delineate boundaries. These zones or~ thcn 

further subdivided on the basis of similarities in 

land use, population, employment and e1nd.r~nrncntcd. 

char ac t. e ri s tics (Bru ton , 19 7 0 ) • 

In the case o f I 1 orin , t h léH (' lm s no t u ,sen r.m Y' 

major transportc,tion study f~.r the! ci ty ; n 1 ~c,:i:1t 

times. The land use map of Ilorin obtG1.11s0 fx,,m t!10 
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Town Planning Authority Office shows pockets of small · 

land Üses within dominant arecs. This made classification 

on the basis of land use alone difficult and inappropriate 

for dividing Ilorin into traffic zones. Trips in Ilorin 

are governed more by major use areas and main routes. 

Thus traffic zones for the city were obtained by considering 

factors of predominant land uses and functional zones and 

also transportation networks. The predominant land uses 

were identifièd and the main routes providing access to 

them were used to delineate their boundaries. The major 

land uses in the city are residential, industriel, .commercial, 

institutional transportational and mixed land uses. Based 

on these, the following traffic zones were _obtained: 

1. Adewole: This zone compri~es Adewole, __ ~gunbelewo, 

Olorunshogo, College of f:.ducation, PoJy_Jec_h_nJc 

Mini Campu~ University of Ilorin Mini Campus and 

Agbo Oba. This zone is characterised_ by new private 

layouts of residential, commercial, industriel and 

institutional uses. 

2. Baboko - Stadium: This zone comprises of Baboko area, 

Oko-Erin and Stadium areas. The zone stretches 
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along Abdul Aziz Attah road and eastwards 

towards and beyond Taiwo road to Stadium 

areas. It is partly inhabited by both the 

indigenes and also the non-indigenes. 

3. Central Area: This zone includes the central core 

and the Emir's Palace; the Central Jumaat 
' 

Mosque and the indigenous high density 

residential quarters of Al~namu, Gambari, 

Idiape, Oju-Ekun, Asunna~a, and Okesuna areas. 

This zone contains the core of_commerce, recre

ation and local administration of the city and 

the spatial pattern· of urban growth in Ilorin 

began with this core. 

4. ~aa Akanbi: This zone is an extension of new arecs 

of private layouts and compris~s of Goa Akanbi, 

Atikekere - Oil Pipe Line; Ero=-Oiïio, Olunlàëfë-~

Ita Alamu and stretching to Ganmo and Amayo. 

5. .,Gaa Imam: . This zon_e contains t~e major i~dustries in the 

city such as United Màtch Company, International 
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Tobacco Company, Kwara Furniture Manufacturing 

Company, Afro Works and the Kwara Transport 

Corporation. It has a few residential buildings 

with Gaa Imam being the nucleus of this 

residential development. 

6. Reservation Areai This zone is the Government Reservation 

Area and consists mainly of Low Density Residential 

dèvelopments. Its western boundary is Murtala 

Mohammed road along which major commercial 

establishments can be found. These are C.F.A.O., 

G.B.O., P.Z. and also
0

the BankJ, Post Office, 

NEPA Office. Grafted to this low density area 

is the main admini$trative centre for the State 

Ministries, Parastatals and other offices located 

therein. 

7. Kulende - Tanke: This comprises of Kulende and Tanke 

arecs. The Kulende portion contains a medium 

density government residential_!gyout_ ___ ~nd _.QJJ1er 

private layouts. It also includes Oke-Andi, Apata · 
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Yakuba, The Tanke portion is an extensioh of 

both government and private layouts with develop

ments stretching from Niger River Basin Quarters, 

Fate Village and Tanke Villages and along the new 

University of Ilorin road including new government 

residential layouts to the south-eastern boundary· 

of the zone. 

8. Oke-Oyi: This zone comprises of settlements around the 

NNPC Oepot, Oke-Ose and Oke-Oyi. It forms the 

north-eastern boundary of the study area. 

9. Odokun-Odotà: This zone. comprises of Odo-Okun, Osere, 

Joro, Aiyetoro and Odota areas. It is an 

extension of private layouts and cohtains 

residential, .commercial aad~ind~striai uses. 

' . ~• . •, ... lt .,.Jor•• the souther-n- baundary of the study arl!ta, 

.. JQ-, .. Olojes ... Thia- zon• .. consists mainly. of Pakata, Adeta, 

Okelele, Oloje, Akalambi, and Ojagboro areos. 

This zone i$ an extension of the ce~tral a~ea 
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and is inhabited in the main by the indigenous 

population~ Arees sueh as Ab~-Emi end Ogi'ii

which have been engulfed by the spatial expansion 

of the city are included in this zone. 

11~. Sabo-Oke - Amilegbe: This zone encompasses Amilegbe 

area and Sabo-Oke. Sabo-Oke is the earliest 

settlement of "strangers" or non-indigenes in 

12. Sobis 

the town and it contains residential, institutional 

and commercial developments. The Amilegbe portion 

is an extension of new areas beyond the central 

core containing also residential, commercial and 

institutional uses. 

This zone comprises of areas towards Sobi Barracks 

including Akerebiata and is an ex.tension--of n-ew 

private layouts to the north-aast of the indigenous 

portion of Oloje zone. 

13. University-Polytechnic: This zone comprises of the 

permanent site of ~he University of Ilorin and 

the permanent site of the Kwara State Polytechnic. 
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It contains institutional developments with 

residential quarters for staff of these institutions. 

These enumerated subdivisions form broadly the traffic 

zones for the study area. (Fig 3.4). The data collected 

from these zones were required for the understanding 

of the state the art of the traniport sy~tem in Ilorin. 

3.2 Data Collection Stage 

Although five parts have been identified in the 

research design under the data collection· stage, in 

terms of procedure of data collection, this can be 

aggregated into the following: li) uata from aerial 

photographs lii) field work. 

la) uata from Aerial Photographs 

Following the methods identified ~arlier 

for mapping from aerial photo~raph~ information 

on built-up arecs; land use types; housing types. 

and main road networks were extracted from the 

aerial photographs. 
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lb) field Work 

H~usehold survey, road quality survey and traffic 

surveys were carried out within the 13 traffic zones 

in the city. uata were also collected on factors of 

urban expansion. 

The household survey was carried out to collect 

data on the-socio-economic characteristics of the 

inhabitànts of the city. As it was not possible. __ .!_o 

interview all the households in the city, a sampling 

technique had to be employed. To ensure that the 

· sample is representative of the entire·population 

and for adequate coverage, households included 

were distributed uniformly throughout the study area. 

In conventional transportation·study, Bruton 

(1970) recommends a sample ~f lin 15 dwellings for a 

city of similor size as Ilorin. To adbpt this sample 

size is to amassa very large amount of data which 

the author may not be able to cope with conveniently. 
'•• ' 

Since the objective of this part of the work is just 

to obtain the generalized movement pattern for the 
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understanding of the transport system of the city, a 

sample of lin 20 was selected. To do'this the first 

dwelling unit sampled in the systematic procedure wos 

selected by field assistants at random and the next 

dwelling unit selected usin~ the systematic sampling 

procedure of one in twenty dwellings. The .sampling 

was done on dwelling~ along main streets. Tw6 field 

·assistants monned each of the traffic zones identified 

and with prepared questionnaires lsee Appendix I), 

information were collected from households. The information 

collected inclu~e the address of the dwelling unit, and 

the demographic, social and économie characteristics of 

members of the households. 

Because of tim~ contraints, lhe household head and 

two other members of the household above fifteen years of 

age were interviewed. 

In addition, info~mation about all the.travels of 

members of the households within the lost forty-eight 

hours were obtoined. The origin and destination of each 

trip, together with its purpose, the travel mode used 

and time taken were noted. 
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Road quality survey was also carried out for sampled 

roads in the city. The objective in the road quality survey 

was to obtain information for describing and categorising 

the roads in Ilorin. Various indices con be used to 

determine road quality. Ogundana (1972) has however 

suggested some indices which can be used in a developing 

country like Nigeria. These are width of road, capacity 

of road expressed in terms of number of lanes; surface 

condition of road; type of surface, period of motorability 

and road facilities. 

Thus the information sought and collected through the 

use of qu.est ionnaires ( see Appendix I) inclu~~ ro~-~- wic:Lth, 

capacity of road, surface condition, type of surface, period 

of motorability, road facilities available and period of 

.conitruct ion. 

Due to time and cost constraints, it was not possible 

to survey all the roads in the city. Thus a sampling technique 

was adopted. The sampling involves first stratifying the 

road networks in the city into four categories by drawing 

North-South and West-East lines accross the middle of 
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the road network map. The roads in each quarter of the 
·-""·' 

subdivision were then allocated numbers. Ten percent of 

the total number of roads in each quarter was then selected 

th~ough simple random sampling. A,few major roads considered 

important but not selected in the random sample wer~ add~d 

to the sainple. The roads selected are: (1) J~bba road, 

l2) Kaima road, l3) Oko-Erin road, (4) New ·University 

road, (5) New Yidi road, (6) Reservation road~ (7) Opo-Malu 

road, (8) Adewole road. These roads were then identified 

on the road network map and used for the survey. Information 

regarding ownership, maintenance and yeor-of construction 

of the roads were also obtained from the Stote Ministry of 

Works. 

Iraffic surveys were also corried out along selected 

roads so.as to determine the traffic pattetn in the city. 

As it was not possible to conduct traffic surveys on oll 

the roads in the city the roads selected for the road 

quality survey were olso used for the troffic surveys. 

The traffic census involved a volumetric count with traffic 

classification along the sampled toads. Surveys were carried 
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out at predetermined locations along the roads during the 

peak periods of 7.00 - 8.00 a.m. lmorning peak) and 3.00 p.~. -

4.00 p.m. lafternoon peak). Counts were done by volume of 

f low and vehicle types l see Appendix I). -nïe ëhoice -of·· 

peak peri~ds for the surveys is due to the fact that peak 

period studies provide important information concerning 

the practical capacities of urban roads as they are the 

periods when the roads are carrying the highest volume 

of traffic (Salter, 1974). 

In order to explain the morphology of Ilorin, factors 

of urban expansion were identified. Such id~ntified fdctors · 

can be used for the prediction of future morphology of the 

·city. Sorne of the factors considered to be responsible for· 

urban expansion are: housing demand, improved occessibility, 

improved standard of living, .improved social and infrastruc

tural facilities, industrialisation and land use type. 

As some of these factors .cannot be measured directly, 

surrogate measures were used for them. Population was used 

as a surrogate measure for housing demand. Length of roads 

in the city for different periods was used as a measure of 
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improved accessibility. Per capita income was 

used as a measure of improved standard of living. 

Enrolment in schools was used to measure improved 

social and infrastructure! facilities. Employment 

in manufacturing was used to measure industrali

sation. tmployment size was used as a measure of 

land use type. 

uata on factors of urban expansion were 

collected from various secondary sources. uata 

~n population, per capita income, employment in 

manufacturing, retail trade, total employment and 

vehicles registered were collected from records 

of the State Ministry of tconomic Uev~lopment 

while data on road lengths were collected from 

the Ministry of Works. uata on schools Enrolment 

were collected from the State Schools Board, 

Ministry of Economie Uevelopment and Ministry of 

tducation, while data on water consumption was 

collected from the State Utility Boaid·. Uata on 

land cost were collected from records of· Ilorin 

Local Government Estate Ueportment. 
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3.3 Analysis Sta94: 

The techniques of anol~sis used in this 

study include d~scriptive techniques, tabula

tions and cross tabulotionsr explanatory 

techniques such as graph-theoretic technique, 

factor analysis, multiple regressio~, corre

lation analysis and forecasting techniques 

such as Monte Carlo Simulation. These various 

techniques have been discussed and applied 

appropriately in the relevant portions of 

subsequent chapters. 
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CHAPTER FOUR 

ROAD SYSTEMS AND INTERACTION PATTERNS IN ILORIN 

From chapters one and three, it h~s become 

very important to understand the existing transport 

situation in Ilorin before examining the effect of 
' 

the transport system on the spatial expansion of 

the city. It is to this aspect the chapter now 

turns. 

This chapter which therefore examines the state 

of the art in the transportation system of Ilorin is 

discussed u:nder the f ollowing sub-headings: 

(i) Pattern of vehicular traffic, 

(ii) Characteristics of intra-urban trips, 

(iii) Spatial pattern of intra-urban trips. 

This subdivision makes it possile to identify 

the traffic pattern in the city and the spatial pattern 

of ihtra-urban trips which are considered important in 

the growth of any city. 
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4.1 Pattern Of Vehicular Traffic 

Traffic surveys were carried out on campled 

roads so as to determine the traffic pattern in 

the city. The procedure for selecting roads for 

the survey has been discussed in chapter III. 

for the roads selected, the following surveys 

were carried out. 

li) Road quality survey1 

lii) Traffic volumes and characteristics. 

The roads surveyed are as shown on tig~4.1. 

la) General Uescription Of Sampled Roads 

The roads selected for the surveys ar~: 

( 1) Adewole road l2) Jebba road (3) Kaima road 

l4) New University road (5) New Yidi road 

(6) Oko-Erin road (7) Opo-Malu road {8) Reser

vation road. Table 4.1 shows details of the 

selected roads. 
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Tpble 4.1 Selected Roads tor Traffic Surveys 

Name of Road Traffic Zone 

Adewole 

E:,ody Which Owns 
The Road 

Kwara State Govt. Adewole 

Jebba Kulende-Tanke· federal Goveinment 

Kaima Oloje 

New University University -
Polytechnic 

federal Government 

Kwara State 
üovernment 

New Yidi 

Oko-Erin 

Opo-Malu 

Reservation 

Baboko-Stadium Kwara State üovt. 

Baboko-Stadium Kwara State Govt. 

Central Atea 

Reservation 
Area 

Kwara State uovt. 

Kwara State Govt. 

Source: Author's tield Survey, 1988 
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The roads selected for the surveys differ in terms of 

standard and maintenance. For instance, Adewole road 

functions as a link between the commercial belt of Abdul 

Aziz Attah road and the indigenous residential quarters 

of Kuntu, Adeta and Pakata. It also connects the city 

with Adewole Housing Estate and Government High School. 

This road carries predominant~y intra-city traffic and is 

owned and maintained by the Kwara State Government. 

The other surveyed roads owned by the State Government 

are New Yidi road, Oko-E~in road, Opo-Malu road and 

Reservation road. The New Yidi road serves as a by-pass 

for traffic between the northern ahd sou~hern parts of 

the country and in terms of local importanc~; the road 

collects traffic· from Stadium road, Unity road and Osere 

road to feed Asa Dom road and the commercial and industrial 

land use zones along it. 

On the other hand, Oko-Erin road is .a single carriage

way and serves the residential arecs of Oko-Erin, üdokun 

and Osere village. The road also serves Atoto Press Ltd; 

Government Girls' Day Secondary School and -is an alternatiye 

route to Odokun motor park. 
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Opo-Malu road is also a single carriageway and is 

one of the busy roads within the Central Area of the 

city and $erves as bath a residential and commercial street. 

The road carries•ssentiallilocaltraffic and links the 

heavily commercial Emir~s road with Saboline and Michael 

!bru road (formerly Amilegbe road). To the northern 

end of the road is the lpata market which is one of the 

busiest commercial centres in the town. 

Reservation road is also one of the busiest roads 

within the Government Reservation Area. The road links 

the Kwara State Secretariat with Fate road. It is also 

a fe~der to Scadu Alanamu road, fDte ioad and the New 

Unive,rsity of Ilorin road. 

Jebba road and Kaima road are both owned and 

maintained by the Federal Government. They are bath 

amongst the earliest Trunk A roads built by the Federal 

Government to link different regions of the.country. 

Jebba road carries bath intra city and through traffic 

as it links the city with the Northern parts of the 

country and to Kulende Housing Estate, Sarigo~ Kufende·-~· 
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village, Oke~Andi and the Kwara State Polytechnic. 

Kaima road on the other hand serves to link the city with 

Kaima, Shaki, Kishi, Igbeti and other settlements .to the 

western boundary of the country. At the intra-urban 

level, Kaima road serves to link the indigenous quarters 

of Omoda, Oju-Ekun, Babata and Oloje. lt also links the 

city with Ogidi quarters, the Federal Government College 

and various other institutional land uses to the western 

part of the city. 

New University road is a single carriogeway linking 

the permanent site of the University of Ilorin with ~he 

rest of the city. The road which carries only intra-

city traffic serves also to link Tanke village, Government 

Reaervation Areo and Fate road. 

(b) , , Road Quality Survey 

The quality of these roads were determined 

using some indices of rood quality. Indices used 

include 

(1) Type of road surface; 
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(2) Condition of road surface; 

(3) Width of road; 

(4) Road vehicular capacity; 

(5) Period of motorability; 

(6) Seasonal condition of surfa.ce. 

These various measures of road quality are of 

varying significance. The allocation of weighting 

scores to each of the measures can be effectively 

employed to take care of these differences. 

In assessing road quality in Ife divi~ion, Aloba 

(1975) alloted weighting scores in order of importance 

to each road's subattributes.-

For instance, in the assessment of type of surface, 

Bituminous surface was considered best and awarded a score 

of 10, grav~l surface was awarded 5 while earth surface 
1· • J 

was awarded 1. In terms of condition of road surface,· smooth· 

surface was considered best and 'a~ard~d 10 while rough surface 

was awarded 1 point. In this study, Aloba's l 1975) 

methodology has also been adopted for assessing rood quality• 

Table 4.2 shows the weighting employed for the analysis 
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while Table 4.3 shows the assessment of the sampled 

roads using the weighting scores in Table 4.2~ 

Table 4.2 . Weighting For Road Quality Assessment 

Index Weighting 10 Weighting 5 Weighting 

Type of Surface Bituminous Graval Earth 
-~,··-···· ·······-· ·--·· 

Condition of Road 
Surface Smooth Fairly SmooH Rough 

., 

Width of Road. 
1 

1 

In Metres 14m or more 7 - 1 1 Me'tre! 3-4 Metres 

Road Vehicular 
Capacity Four Lane Two Lane One Lane 

Period of Partially Strictly 
Motorability Al! year Round Seasonal Seasonal 

Liable to Flooding Not Not liable· Liable to 
to flooding flooding 

1 Aeelicable 

Source: Author 1 s Data Analysis, 1988 

From Table 4.3, it can be observed that Jebba road 

ranks first in terms of overall road quality 

scoring 14.19%. New Yidi and Reservation roods rank 

second ~coring 13.89% while Adewole and New University 
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Table 4.3 Scmpled Roads And Their Attributes 

-

5ea- Su::-fcce Type .Je:-iod 1 ~Jidthl Capa ci ty IPercentagc 
soncl Condi- of :,f t•10 tor-

,.. 
of ~ 

Name of lfocd 
or .;:,core Oî 

Condi- .. .Sur- ;:.ibility I Road Kocd Total d.O!'i 

tien face 
' 

.Score 

Adewole Not Fairly Bitu- All n . oo.J r wo floo- Smooth minous Season Lan·e 40 12. 35 
doble 1 

Jebl:;-c Floo- Fairly Situ- All , 

doble Smooth minous Season 26.0m Four Lane 46 14. 19 

Kaimc Floo- · Fairly Bitu- All 8.6m Two Lane 36 11. 11 doble Smooth minous Season 

New Not Fairly Bitu- All 9.0m Two Lane 40 12. 35 University Floo-
dable Smooth minous Season 

.. 
New Yidi Not 

Bitu- All Floo- Smooth 11.0m Two Lane 45 13.89 
dable minous Season 

Oko Erin Floo- Rough Bitu- All 7.95m Two Lane 36 11. 11 - doble minous Season 
t-air.1.y 

Bitu- All Opo - Malu Floo- Smooth 10.8m Two Lane 36 11. 11 
dable minous Season 

Not All Reservation . Floo- Smooth Gravel Season 11.0m Two-Lane 45 l 3. 89 
doble 

Source: Author's Data Analysis,. 1988 
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roads rank fourth. Kaima road, Oko-Erin road and 

Opo-Malu road rank sixth. 

The characteristics of the sampled roads as 

calculated from the weighted indices is as shown on 

Table 4.4. The Table shows that 93.33% of the sampled 

roads are bituminous surfaced wh~le the percentage of 

those with grave! surface is 6.67~. 

Majority of those roads with bituminous surface are 

not liable to flooding. A total of 97.29% of the roads 

have smooth or fairly smooth surface. Only 2.71% have 

rough surface. Further, most of the roods 77.78% are of 

two lane while the four lane roads constitute only 22.22% 

of the semple. 

The results show that there are more -roads ·c;-f bifùininous 

surface than either grave! or earth surfaces in the_city. 

Also, mo$t of the roads are fairly smooth with average 

width of between 7 - 11 metres. In addition, most of the 

roads are of two lane~ with all of them motorable througho~t 

the year and only a few of them are liable to floodings. 
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Table 4.4: Characterisitics Of Sampled Roads 

Attributes 

-
1. Bituminous Surface 

2. 

3. 

Grave! Surface 

Earth Surface 

Smooth Surface 

Fairly Smooth 

Rough Surface 

Width of 14m 

7 -

3 -

4. Four-lane Road 

Two-làne Road 

One-lane Road 

Surface 

11m 

4m 

5. All Year Round 

Partially Seasonal 

6. Roads 

Roads 

So~rce: Author's Data .Analysis, · 1988 

% of Sample 

93.33 

6.67 

0 

43.24 

54.05 

2.71 

22.22 

77.78 

0 

22.22 

77.78 

.o 

100.00 

0 

9-2-.31 

7.69 
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In terms of land use concentration and road quality, 

the best roads in the city link lnstitutional, industrial 

and reservation arecs of the city. This is exemplified 

by the scores of Jebba road, New Yidi, Rèservrition and 

the New University road. The other roads vizo Kaima, 

Oko - Erin, Opo - Malu serve predominantly residential 

land use. lt is noteworthy that while the Federal Govern

ment owns and maintains 25.0% of the roads; the Kwora 

State Government owns 75.0%. 

(è). Road Facilities 

The road facilities studied are drainage facilities, 

·parking facilities, road s.igns, street lights, traffic 

lights, pedestrian crossings and the·provision of traffic 

wardens within the segments of roads studiedo Table 4.5 

shows the analysis of facilities on these roads. 
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Table 4.5 Road Facilities On Studied Roads 

r .. ._._, 

Pede- Traffic !Street Par- f~oad Tra- L>rai-
Nome of Road strian Lights Lights king Signs ffic nage 

Crossing Foci- \for- fqci-
lities dens lities 

Adewole - - -
Jebba - - X 

Kaima - - X 

New 
University - - -

' 
New Yidi - - -
Oko-Erin - - -
Opo-Malu - - X 

Reservation - - -
Source: Author's Uata A~alysis, 1988 

x Available 

Not Available 

- - -
- X X 

- - X 

- - -
X - -
- - -
- - X 

- ,_ -

The analysis of road facilities shows that none of 

the studied roads has pedestrian crossings, traffic lights 

and parking facilities. Further, ·3 of the roads repressn

ting 37.5% have street lights while 2 roads representing 

25.0% have road signs. Also, 3 roads each representing 

37.5% have both traffic wardens and drainage facility. 

X 

X 

-

-
-
-
X 

- -
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The ~nalysis shows a generally low level of provisioh 

of facilities on all the studied roads in the city. While 

the low provision of pedestrian crossing facilities contri

bute to pedestrian - vehicular conflicts at intersections 

and other major traffic generating poi11ts;···1,1a.de-,füate--~--

provision of traffic lights and ~ardens, aff~cts circu

lation at junctions. Inadequate provision of street 

lights increase accident rates at night on these roads 

while lack of parking facili ties •encourage on-street 

parking leading to reduction in effective road widths. 

Non-provision of road signs mislead motorisis whil~ lack 

of drainage facility on these roads leads to occasionol 

flooding during the rainy season. The assessment of road 

facilities on the studied roads thus suggest that many 

of. these roads need improved provision of facilities so 

as to increos~ their performance. 

Traffic.Volumes And Characteristics -------~-·-·--·--a..-•,...._....~- ............. ,,. .. ~. -· ..... ...... 
Traffic census was carried out on all the selected 

roads to determine the flow patterns. The metbod used for 

the surveys is as explained in chapter III. 
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Table 4.6, and figures 4.2 and 4.3 show,. the average 

volume of. tra.ffic along the sampled .1·oods. lha table show.s 

that for both moining and·afternoon peaks, Jebbo road recorded 

the highest volume of traffic amongst the sampled roads these 

are 20.76% and 25.61% of total volume respecti~ely. This is -

followed by the New University road with 16.98% and 14.90% 

for morning and afternoon peaks respectively_. 

New Yidi rood ranks third recording 13032% (morning 

peak) and 15.96~ (afternoon peak) while Opo-Malu road 

·r~c~rded 12.61% (morning peak) and 
1

14.37% (a{ternoon peak). 

The flow along Jebba road exemplifies the gateway 
' 

function of Ilorin. This is the only route by road through 
( 

Ilorin connectin9 the northwestern and sou,hwestern.parts of the 

country. Besides, it serves Kulende residential estate, 

the commercial and residential areas of Kulende at the 

outskirt of the city, Oyun.Police Barracks," School for 

the Handicapped and the Kwcra State Polytechnic. Thus it 

carries a significant proportion of both through and local 

traffic. 
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Table 4.6 Average Volume Of Traffic Along Selected Roads 

,, 

Census Point Morning Peak Afternoon Peak · 

% of 1,, of 

VPH PCU PCU VPH PCU PCU 
Total Total 

1 • Adewole at 490 475.3 
Post Office 

7.92 460 454.0 7.05 

-·-,·-··· . '·'"···· --~---

2. Jebba Road 
at Kulende 1,134 1,245.5 20.76 1,488 1,649 25.61 
Estate 
Junetion 

' ' ' 3.- Kaima Road ' 

at Akodudu 514 503.5 8.39 548 537.8 8e35 

.4. New Univer- 1 

sity Road at 
Sofadin 1,043 1,019 16.98 950 959.5 14.90 
Departmental 
Store 

5. New Yidi 
Road ot 769 799·.3 
Circular 

13.32 974 1,027.3 15.96 

Hotel 

6. Oko-Erin 
Road at 
Exodus Club 422 400.0 6.67 395 375e5 5.85 

7. Opo-Malu 
Road at 792 756.8 
Alafia 

12.61 972 925.3 14.37 

Hospi __ tal 
a. Reservation 

Road at Agba 816 801.0 
Ornamental 

13.35 514 509.5 7.91 

Park -Total 5., 980 6,000.4 100. 00 6,301 6,437.9 100.00 

VP~ repre~ents.Vehicles Per Hour, PCU represents Passenger Ca~ 
Units. · 

Source: Author's Uata Analysis, 1988 
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The New University road, be~ause of its role as the 

link to the main campus of the University of Ilorin 

caTries a significant volume of daily troffic. Apart from 

the staff and students of the University who make daily 

trips to this site, the llniversity SP-cnnd1n·y School is located 

here. The Educ~tional Resource Centre of the Kwara·State 

Ministry of Education is another institutional land use 

attr~cting traffic along this road. Further, the New 

University road is the only major link between the city 

and Tanke village which is becoming one ofthe fastest 

growing residential areas in the city. 

The proportion of traffic recorded by ·the new Yidi 

road goes to confirm its nole as an important carrier of 

both through and local traffic. Also, the. importune~ of 

Opo-Malu road as one of the busiest intra-city traffic 

arteries in the city is reflected in the percentag~ of total 

traffic volume recorded by it. 

Reservation road is another important road amongst the 

studied roads as it recorded 13.35% (morning· pcetk) and 

7.91% (afternoon peak) during the survey. ·J-frts is···a11 irjfffoxtant 

CODESRIA
 - L

IB
RARY



- 104 -

service road connecting the Government Reservation Area 

with other parts of the city. 

Adewole Street, Kaima Road and Oko-Erin Road account 

for a total of 22.98% tmorning peak) and 21.25% (afternoon 

peak) of total traffic volume. With the exception of 

Kaima road which carries low volume of inter-city traffic, 

these three roads carry mainly intra-city traffic to pre

dominantly residential quarters in the city. 

In terms of ,road capaci ty , most of the roads 

studied have not exceeded their design capacities. 

Although Jebba and Nèw University roads carry high volumes 

of traffic during peak periods there are no restrictions on 

the roads. 

However, with the spatial expansion of the city, more 

roads will be needed and the demand on the existing roads 

·will increase. Thus troffic flows along maj~;·roads in 

Ilorin need to be monitored regul9rly so that the design 

copocities of these roads are not unduly exceeded. The 

consequence of 'over loading' ouy stretch of _road beyond 

its design capacity is traffic cohgestion. 'As explained 
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earlier, although traffic congestion is net yet a common 

feature on most streets in Ilorin, signs of potentiel 

bottlenecks are imminent (Ogunsanya,, 1986). 

In terms of traffic characteristics, the following 

vehicle categori~s were recognised. These are motorcycles, 

motor cars, iricluding taxis, Mini Buses, Pick-ups, Lorries 

and Tippers, Big Buses, Trailers and Tractors. Appendix IJ 

_shows the percentage distribution of vehicle,types along 

the sampled roads in Ilorin. 

The analysis shows that an average of.54~91% of all 

vehicles counted consisted of motor cars. This trend goes 

to show that in Ilorin, motor cars dominate the traffic. 

Motorcycles recorded an average of 24.54% while Mini

buses and Pick~ups accounted for a total average of 17.21%. 

Lorries and tipp~rs, Big buses, trailers and tractors 

constituted o total.average of 4.61%. 

The highest percentages ~f trailers and tractors were 

recorde_d along Jebba road {3.56% )and also on New Yidi road 

l3.12%~. These two roads are the main carriers of trailers 

passing through Ilorin to the Northern and Southern parts 

of the country; 
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The highest percentages of Minibuses during the survey· 

period wererecorded on Kaima road(56~42f.)and also on Jebba 

road(24.07%). These two roads are amongst the designated 

rbutes for intra-city bus service in Ilorin. 

Overall the distribution of traffic volumes along 

. selected routes in Ilorin depict the trend of growth of 

the city. Whereas the only major north - south route 

carrying the highest amount of traffic in the early sixties 

was the Emir's road, the expansion of the city including 
' 

its road networks has resulted .in the sharing.of traffic 

volumes between other roads in the city. For instance, the 

New Yidi road has been serving as an effe~tive by-pass for 

carrying through traffic the1t would othenâse have nttempted· · 

to pass through the heart of the town thereby causing traffic 

congestion. Also the land use distribution has had sigrri

fican~ effect on the distribution of traff~c volumes. For 

exemple, the location of the ma.in campus. of the Univer-

sity of Ilorin to the north-east of the city serves to share 

traffic that would otherwise have concentroted on Abdul 

Aziz Attah, Taiwo and Lagos roads as a result of the former 

location of the University on the Mini Campus. So also is 
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4.2 Characteristics Of Intra-Urban Trip$ 

Trip making is essentially concerned with 

movement between origins and destinations. Because 

patterns of movement of people appear_J.9 be_J;imiJ...9._r. 

for work, mark~ts, recreation and shopping, trips 

made by urban dwellers result in vari~us spatial 

patterns which c~me about as~ result df possenger 

. traffic interchangè between the various origins 
1 

and destinations. Interzonal trips make it possible 

to measure the functional link betwe~h zones and 

the spatial differentiation.of activities. Thus 

functional regions of an urban centre con be identified 

through a study of the patte~n of passenger movements. 
' 1 

The pertinent characteristics of intra-urban 

trips investigated here are the socio-economic 

characteristics of trips makers, the modes and 

purposes of trips and the spatial pattern of such 

trips. Such an approach makes it possible to discern 

the trip - generating and attracting capacity of various 

land use types or zones of the urban system. 
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(a) Socio-Economic Characteristics Of Trip Makers 

A total of 1,870 people from all the 13 

zones of the city were interviewed dùring the 

socio-economic survey. 

The socio-economic information obtained 

from the respondents include age, s~x, marital 

status, educational background, occupation and 

income. 

Table 4.7 shows the age structure of the 

respondents. It can be observed that 34% falls 

in the 21 - 30 years age group. R-spondents in 

the 31 - 40 years age group account for 24.1%, 

those in the 41 - 50 years çonstitute 20.0% 

while respondents above 50 years ac~ount for only 

8.0% CODESRIA
 - L

IB
RARY



- 112 -

Table 4.7 Age Structure Of Respondents 

Age üroup No of Respondents % of Total 

15 - 20 375 20.0 

21 - 30 637 34.0 

31 - 40 450 ·24. 1 

41 - 50 259 13.9 

Above 50 149 8.0 
·--

Total 1,870 100.0 

Source: Author 's tJata Analysis, 1988-- --· 

The analysis reveals that respondents in the more 

active age groups of 21 - 50 years constitute a total 

of 72.0%. The teenage group of 15 - 20 years and the 

older age group above 50 years tonstitute a total of 

28.0%. These age groups are less active than the 21 -

50 years age groups and will therefore have less impact 

on the transport system of the town. 

With respect to the sex composition of respondents 

1,155 representing 61.8% are males while 715 representing 

38.2% are females (Table 4.8). To the extent thot men ore 

the heads of households, there is more demarid on transpor

tation by men thon women to meet the daily needs of their 

households. 

CODESRIA
 - L

IB
RARY



- 113 -

Table 4.8 Sex Of Respondents 

Sex No of Respondents % of Total 

Male 1, 155 61. 8 

Female 715 38.2 

Total 1,870 100.0 

Source: Author 's Uata Analysis, 1988 

In terms of marital status, 1,346 respondents 

representing 72.0% are married while 498 representing 

26.6% are single. Only 26 respondents or 1.4% are 

widowed. In Ilorin, early marriage, especially 

amongst the indigenous population is a popular 

practice. Such a pattern of marital status has 

implication for demand for more housing by couples 

and consequent physical growth of the city an~ 

transport development to meet the increased demand. 
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Table 4.9 shows tne pattern of the educational 
1 

level of the respondent~. ~rom the table, it con be 

observed that 29.5, of the respondènts have secondary 

education while those with primary education constitute 

18.2%. 

Table 4.9 Educational Level Of Respondents 

-
Qualification Nof Of Respondents % of Total 

No forma! ~ducation 313 16.7 

-
Primary Education 340 18.2 

Secondary Education 551 29.5 

University tducation 332 17.8 

Koranic Education 131 7.0 

Uiploma Holders 203 10.9 

Total 1,870 . 100.0 

c A tL c u t A l ' 19P.g Jource: u nor s a a. na ys1s, . -~ 
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Respondents with University education 

account for 17.8% while those without any formol 

education constitute 16.7%. Diploma certificate 

holders and those with Koranic education account 

for _10.9% and 7.0% respectively. The pattern of 

educ~tional level of respondents shows the people's 

acceptance of western education. In---llorin-,-- KoF-em-ic 

education had wider acceptance amongst the indige

nous population until the early part of the 20th 

century when western education diffused the trend. 

Besides, Ilorin is a civil ,service town and 

contains a Federal Government University, a State 

Polytechn ic, College of Education and m·any second-

ary and primary schools thdt provide the educational 

needs of the children of workers. Thus many primary, 

secondary and tertiary institutions have been built 

over the years. This has led to physical expansion 

and consequent improvement in the transport facilities. 
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With respect to the religion of respondents, 

1,004, representing 53.7% are muslims while 827 

iepresentin~ 44.2% are christians. Respondents 

who are neither muslims nor christians account 

for 2.1%. Majority of the indigenous population 

of Ilorin are muslims living predomindntly within 

the traditional ~rea while christianity has wider 

acceptance in the new area of the city. More 

churches thon masques are also being built in the 

new orea - contributing to the spatial expansion 

of the city and the demand on transport facilities. 

The occupational pattern of respondènts 

reveals ·that 32. 3% engage in trade and commerce 

(Table 4.10). This is followed by those in 

government employment constituting 28.3%. Those 

engaged in Agriculture account for 7.3% while the 

percentage of those who or~ .unemplo~ed stands at 

8.0%. 
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Table 4.10 Occupational Pattern Of Respondents 

Uccupation No of 
% of Total 

Respondents 

Applicants 150 8.0 

' Agriculture 136 7.3 

Construction 90 4.8 

Trade and Commerce 604 32.3 

Transport and 
Communication 65 3.5 

Government Employment 530 28.3 

Army/Force 61 3.3 

Others 234 12.5 

Total 1,870 100.0 

Source: Author's Uata Analysis, 1988 
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A few of the respondents,4.8%, engage in construction, 

transport and communication account for 3.5%, while 3.3% 

are in the Army. As high in 

other types of occupation such as artisans, craftsmen, 

portery makers and weavers. the analysis shows that those 

engaged in trade flnd commerce and those in government 

employment account for a total of 60.6%. The city has 

been growing along this occupational pattern as revealed 

by the land use pattern. Thus government employm~nt centres 

and residential quarters for civil servants can be found 

to the East arid North-East -0f the city while the western 

portion contains most of the commercial centres and markets 

in the city. The city is a growing centre of trading and 

commercial activities and a gateway city between the North 

and Southern States of the country. 

Table 4.11 shows the pattern of the monthly income of 

respondents. 658 respondents representing 35.2% earn 

between nlOO - #300.00 mon.t.hly,. This is followed by those 
.. 

who earn between #301 - tit500.00 constituting 24%. Those earning 

#100.00 or less account for 21.9% while thèse earning above 

j 

J . 
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Table- 4.11 lncome Of Respondents 

Income Per Month No of Respondents % of Total 

0 - fstl00.00 409 21.87 

k101 - flt300.00 658 35. 19 

#301 - W500.00 449 24.01 

N501 - Nl00.00 250 ' 13.37 

fst701 - fst900.00 86 4.60 

Above N:900.00 18 0.96 

Total 1,870 100.00 

Source: Author's Data Analysis, 1988 

N500.00 per month constitute a total of 18.9%. The incarne 

pattern of respondents indicates a generally low earning 

power of many people in the city. This trend is due to the 

initial status of the city as a civil service town with 

th~ majority of the working force as salarr ~arners. 

Trade, commerce and industriel development are just 

beginning to make their impact in' the city. It is therefore 

expected that the earning power of the inhàbitants will 
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continue to improve correspondingly with commercial and 

industrial development. This will definitely lead to 

faster physical development of the city, and greater 

transportation requirements. 

The foregoing discussion gives the socio-economic 

background of people interviewed during the survey. The 

factors age, sex, education, occupation, and income just 

discussed affect trip making of a city's inhabitants <:!!.!..q. 

significantly affect trip patterns. In more developed 

countries for instance, the teenage population 15 - 20 

ye~rs have b~en found to pr~duce mbre journeys of a social 

•nd recreationel nature than older age groups (Bruton, 

1970). Further, the ability to pay for a jaurney affects 

the number of trips generated by a household. According 

to Maunder (1982), the higher the income, the_higher the 

number of trips made. Schuldiner (1962) in his study of 

trip generation and the home, has shown that trip generation 

analysis based on socio-economic characteristics could 

lead to better understanding of trip length and trip interchange 

fbr the work and social trips. 
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lb) Modes And Purposes Of Trips 

The modes used are foot, private cars, 

mini buses, taxi cabs, motorcycles and 

pedaled cycles while the trip purposes 

consist of work, business, social, recreation 

and shopping. 

An examination of the modes of intra 

city trips in Ilorin reveals the dominant 

position of trips by private cars and- ta~~ 

cabs. These modes occount for a total of 

63.0%. Trips by mini buses account fo~ 
1 

18.4% while trips by foot constitute'. 12.5%~ 

Trips by motorcycles and Redaled cycles 

account for a total of 6.1%. (Table 4.12). 

The analysis of data shows that intra

urban trips in Ilorin _are dominated by motor 

cars. Further, public transport modes such os taxi 

cabs, and mini buses occount for a total of 53.1%. This 
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trend is typical of most urban centres in Nigeria where 

there are no efficient mass transit systems. · In these 

urban centres, taxi cabs and mini buses - w-hich are paFo-· 

transit modes of transport dominate the mode of urb~n travels 

(see Adeniji, 1983, 1985). This contrasts with the trend 

' 
· in more advanced countries of the wor.id wher~ urban travels 

are by well organised public tran~port system (Adeniji,. 1983). 

In Ilorin, there has not been any well-organised public 

transport system for quite sometimè now. 

Table 4.J2 Trips By M~des ln Ilorin 

Mode No 'Of Trips % of Total 

Foot 497 12.5 

Private Cars 1,128 28.3 

Mini Buses 733 18.4 

Taxi Cabs 1,380 34.7 

Motorcycles 211 5.3 

Cycles 32 0.8 

Total 3,981 100.00 

Source: Author's Data Analysis, 1988 
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The impact of the recently introduced public 

transport system provided by the Kwara State Trans

port Corporation is not being felt by the inhabitants 

of the city since it provides more of inf"ër-ci"ty tnari· 

intra-city services. 

Analysis of trip purposes in Ilorin reveals 

the predominance of work trips over the other trip 

purposes. Work trips account •for 24. 4% of total 

trips and this is followed by recreational and 

social trips accounting for a total of 33.0%. 

Business trips constitute 15.6% while trips to 

religious centres such as mosques and churches 

account for 12.8%. The contribution of trips to 

markets and shopping centres is 9.2% while other 

trips constitute 5.0% (Table 4.13). CODESRIA
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Table 4.13 Intra-City Trips By Purpos..! 

Trip Purpose No of Trips 

Work 972 

Business 619 

Social 646 

Recreation 670 

Market 368 

Religious 508 

Others 198 

Total 3,981 

Source: Author's Data Analysis, 1988 

~-

% of Total 
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5.0 

100.0 
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The analysis shows that work trip~ dominate 

in_tra-urban trip purposes in Ilorin. These are 

trips to the main government administrative 

. centre in Ilorin lSecretariat), others are 

to ~he federal Secretariat at tate, the Local 

Uovernment Secretariat and the various educational 

institutions in the town and other private establish

ments in various parts of the ·city. 

The recreational trips are to major recreational 

areas such as the Amusement Park, Hotels, Stadium 

and Sports ~rounds and social trips to friends and 

relations in various parts of the ~ity~ 
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With regards to trips to religious centres, these ore 

trips to mosques and churches which ore located within 

residential areas in various ports of the city. Such trips 

are made on a daily basis and especiolly on fridays.and 

Sunda..y.s.,w.bi:eh ,are special doy.s observed by the muslims and 

christians respectively. 

Trips to markets and shopping centres are to four 

main locations in the city. The main mcrkets are the 

Emir's market or 'Oja Oba', Ago ~arket, lpota morket and 

Baboko market. Emir's market has continued to attract a 

large number of trip makers daily in spite of government's 

efforts to stop market activities in this area. fhe 

reason for the persistent patronage of 'Ojo Oba' appears 

to be due more to the traditional attachment the indigenous 

population haveto this centre and the Emir's palace which 

still is the commercial, traditional and administrative 

nerve centre of the city. Ago, Ipata end B.aboko· markets 

also attract a significont number of trip mokers daily. 

The other components of shopping trips are--trips lo vorious 
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commercial establishments cmlong Murtala Mohammed way, 

Ibrahim Taiwo road, Abdul Aziz Attch road, Wahab Folawiyo 

roa.d (formerly Unity road) and variousSupermarkets in the 

city. 

The pettern of trips by Gge groups is. as shown on 

Table 4.14. The table shows that respondents in the 21 - 40 

age groups account for a total of 60.3% of total trips. 

This is- followed by respondents in the teenage group of 

15 ~ 20 years who constitute 17.2% of total trips. Respon

dents in the 41 - 50 years age group and those above 50 

years constitute 15.8% and 6.7% respectively~ This trend 

Table 4 •. 14 Trips By Age Groups 

Age Groups No of Ti:ips ~- % ·of Total 

15 - 20 685 17.2 

21 - 30 1,244 31o3 

31 40 1,154 29.0 

41 - 50 632 15.8 

Above 50 Years 207 6.7 

Total 3,981 100.00 

Source:. Author's Data Analysis, 1988 
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shows that respondents in the age groups 15 - 20, 

21 - 30 and 31 - 40 years are more active in trip making 

than respondènts in the age groups 41 - 50 and above 50 

years. 

Further, the pattern of trips by incarne groups is 

as shown on Jable 4.15. The table reveals that respondents 

who earn between MlOO - M301.00 per month make the highest 

number of tripso Trips made by this group·accounts for 

32.50% of total Respondents earning betweèn tt301 - H500.00. 

make a total of 1,043 trips constituting -2.6~.19)'L.:while ____ _ 

respondents earning ttl00.00 and below make a total of 

775 trips constituting 19.47%. Respondents earning above 
• 1 

1*500.00 make a total of 869 trips constituting 21.84% 

of total trips. Table 4.9 also reveals that an average 
1 

of 2.72 trips are made by respondents earning above 

14700.00 while the lowest average number of trips of trips 

of 1.89. are made by respondents earning NlOOoOO and 

below. The analysis_ reveals that average nu~ber of trips 

increases as incarne increases. This trend gdes to 

confirm findings revealed by studies in more odvanced 
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countries that increasing family income leads to greater 

trip production (Bruton, 1970 p.83). 

Table 4.15 Pattern Of Trips By lncome Groups 

Income Per Month 
No of % of· No of Average No 
Trios Total Resoondents Of Trips 

0 - · ~100.00 775 19.47 409 1. 89 

N101 - N300.00 1,294 32.50 658 1.97 

N301 - nsoo.oo 1,043 26. 19 449 2.32 

N501 - M700o00 607 15.25 250 2.43 

N701 - W900.00 213 5~35 86 2.48 

Above N900.00 49 1.24 18 2.72 

Total 3,981 100 1,870 2.13 

Source: Author's Data Analysis, 1988 

The foregoing discussions reveal the characteristics 

~f intra-urban trip~ in Ilorin. However, these charac

teristics only tell us the modal split artd the purposes 

of trips. They tell us nothingiabout the. spatial pattern 

of such trips. Spatial patterns are also important in 

the analysis of intra-urban trips because such patterns 

make it possible to link origins with destinations of 
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such trips. This therefore is the object of the next 

section which describes the spatial pattern of intra

urban ~rips in Ilorin. 

4.3· Spatial Pattern Of Intra-Urban Trips 

The spatial pattern of intrç-urban trips implies 

some recognizable order formed as a result~·of tr·af fic-. · 

interchange between various origins and destinations. 

Table 4.16 shows the origin, desti~ation. matrix 

' 
of trips between various traffic zones iri Ilorin •. lt 

can be observed from the matrix ,that no recognisable 

order con be easily discerned. Som~ pattern discerning 

techniques can be used in the identification of spatial 

pattern of flows between region~. Such techniques include 

cartographie techniques (Ullman, 1957), graph theoretic 

approach (Nyst·uen and Dacey 1961 ), and factor araalysis 

llioddard, 1970). 

ln this study, factor analysis has been selected because 

of its inherent attribute of clarity wit~ which inter~ 

relationships can be identified. Besides, it can be 
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Tableo 4 o 16 ORIGIN DESTINATION MATRIX OF INTRACITY TRIPS IN ILORIN ; 

- ... 
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.. . 
- ;... 

~ -
- - - --
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2 BABOKO-STADIUM 
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used to determine from interrelationships of the large 

number of variables, the smallest number of factors whose 

association with the original variables will account for most 

of the observed interrelationships. According to Johnston 

(1978), Rees (1972), factor analysis con redu6e any number 

of variables to new, hybrid variables that represent 

geographical associations of the oiiginal variable~. Also 

Gould (1976) has pointed out that factor analysis is used 

to "attain scientific parsimony or economy of description". 

Berry (1966) was the first to apply factor analysis 

to flow data. Thereafter, Britten (1971) used factor 

analytic technique to study commodity movements in England. 

Wheeler (1972) studied trip purposes in Lasing Michigan 

by using factor analysis. At the urban scale,Goddard 

(1970) analysed inter-zonal taxi flows within London with 

a view to regionalising the dominant flows. Kanno (1970) 

used, factor analysis in· showing the ,pattern of flows 

between U.S.A. metropolitan centres while Ogunsanya (1979) 

applied factor analytic techniqu~ to discern the spatial 

pattern of freight flows in metropolitan Lagos. 
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The application of factor analysis to matrices 

containing measures of flow or association between places 

enables us to delineate functional regions in a city, based 

upon the similarities in flow patterns. In such flow 

matrices the rows are origins and the columns ore destinations. 

The matrix is initially subjected to correlation analysis. 

This yields correlation coefficients which indicate the 

strength and direction of the relationship. between the 

variables. Factor analysis is theri applied to the carre-
. . 

. . . 

lotion matrix and the principal factor solution with 

varimax rotation extractsrelevant factors. 

The main outputs from the analysis which are useful 

in the interpretatiqn of the flow pattern are the eigénvalues, 

the factoi loadings; the factor scores and the percentage 

of total variance explained by the factors. The eigenval~~$

represent the total variance accounted for by the factor. 

The factor loadings are measures of the c<H'rëlati'ons 

between the original variables and the factors while the 

factor scores are measures of the contribution of each 
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observational u~its on each factor. 

The percentage of total variance shows 

that part of the variation among the 

- variables that is related to a factor 

pattern. 

4.4 Application Of factor Analysis 
To Trip Patterns In Ilorin 

In order to identify the flow struc

tures and functional regions in Iloiin, 

factor analytic method was 
0

applied to the 

origin destination ~atrix of intra-urban 

trips in the city. The 13 origin and desti

nation zones were arranged in a 13 x. 13 Flow 

matrix with the cells containing volumes of 

intra-urban trips made. In this analysis, 

the destinations are treated as variables 

and the origins as observations. (See 

Goddard, 1970; Ogunsanya, 1982). 
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Using the R - mode factor analysis with varimax rotation, 

the flow matrix shown on Table 4.16 was subjected to the fac

toring process on the micro-computer AMSTRAU Mode! PC 1512 Uü 

available at the University of Ilorin Computer Centre. This 

resulted in the extraction of four fa~tors· that accounted for 

80.6% of total explained variance •. Table 4.17 shows the 

factor .loadings and the factor scores. These factors represent 

the four dimensions by which intra-urban trips may be classified 

in Ilorin. The factor loadings produce a regionalisation -0f 

the flow system in terms of the destination patterns while 

the: factor scores identify the set of origins that intera~t 

significantly with these destinations. This results in a 

more precise indication of the functional naturë···and····zonat-·· 

composition of the factors as factor scores represent the 

relative importance of flows from particular origins (Wiseman, 
) . . 

1976}. The resultant patterns dre depicted by the series of 

flow maps shown in fig. 4.7 to tig. 4. 10. 

(~) The tirst uimension 

The first dimension accounts for 37.2% of the percen

tage of total variance with eigenvalue of 4.84112 and is 
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./Table 4
0
·]7 The Factor Loodings ·and Foctor Scores 

Factor. 1 -Factor 2 1 Fact-,r·. 3 --
1 

! 
Factor Facto.-!: 

-1 ·· 
F oe-tor Factor Factor - - F.octor. 
Loadings Scores Loadings Scores Loadings sc·ores 

0.69966 0.93927 .-0.05174 -0.69921 0.08502 -O. 8463_8 

0.80747 1.21284 0.-208181 -0. 15999 0.40157 - -0..64331 
-

0.39992 -0.09209 -0.04344 -0.23935 0.891.afl_ 2-. 34463 

0.41907 0.74143 o. 18753 -0.15297 o. 15503 0.00453 -
0.00869- -0.76604 -0.06216 -0.62860 -O. 13035 -0.42884 

0.34402 -0.93606 0.74599 0.33630 o. 15769 -0.46830 
·-·-- --·· ·--

o. 10290 0.42783 0.93936 2.91079 0.03589 -0.07154 
~------- - ·-- . - ----·· .. -

-0. 4.6146 -1'. 53583 -0.22391 ;;-0:-7.4523. .. .,o. 12881 -0.42872 
.._ 

o. 81099 l. 39104 -0.24493 -0.64086 Q. 16075 -0.95598 

.0.25513 0.967-56 1 o. 186:t2 -0.28201 0.85895 1. 89955 
/' 

0.57770 -O. 28739 l ·o': 57986 -0. 10502. -0.04012 -0.62863 

-0.05276 ,-0.~9293 0.12418 -0.59842 0.89706 0.52874 

0.818181 1.00457 -0.08968 -0.20570 -0 '.;4841 , - 1 • 06962 

-4.84112 2.66072. 1.85407 

37.2 20.5 14.3 
37.2 57.7 72.0 

-
Source: Computer Output 

Factor 4 
-

Factor Fac tcrr 
Loadings Scores 

0.3007 -0.41360 

0.32957 -0.33467 

0.07064 0.07960 

0.84949 2.88372 

0.2~854 0.63868 

. o. 51900 0.83377 

0.02104 -0. 14447 

-0. 101"38 '.:.0.33741 

-O. 17050 -0.87208 

0.02484 -0.67571 

0.24704 -0.50205 

-0.07050 -0.47818 

-0. 12659 -0.67760 

--, 
1.11752 

1 
8.6 

tsU.6 

.. 

V1=ADEWOLE

V2=BABOKO-STADIUM 

V3=CENTRAL AREA 

V4=GAA AKANB.I-EROOMO -

V5=GAA IMAM 

V6=RESERVATI0N AREA 

V7=KULENDE-TANKE 
V8=0KE· oyr==::_· _____ :_ --

V9=0DOKUN-ODOTA 

V10=0LOJE 

Vll=SABOOKE-AMILEGBE 

W12:SOBI 

Vl3:UNIVERSITY-Pj)LYTECH
NIC 

- ' 
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characterised by high factor loadings on Adewole (VI), 

Baboko - Stadium (V2), Odokun - Odota (V9) and Sabo Oke

Amilegbe (Vll) as destination zones (Table 4.11). The 

set of important origins. as shown by the factor scores 

are Adewole (Vl), Baboko - Stadium (V2), Goa Akanbi -

Ero Omo (V4), Kulende - Tanke (V7), Odokun - Odota (V9) 

and Oloje (VlO). The region defined by the set of desti

nation zones·contains èentres of Business Administrative, 

Educational and Recreational activities in the city. 

For instance, Baboko - Stadium zone contains some of the 

busiesl business streets of Abdul Aziz Attah and Taiwo 

roads in the city. The Stadium Complex along Ibrahim 

Taiwo raad attracts a lot of recreational trips while the 

Amusement Park along Wahab Folawiyo· road (formerly Unity 

Street) also attracts significant traffic. Sabo Oke -

Amilegbe zone contains the Government Ministries and 

Parastatals, primary and secondary schools while Adewole 

zone contains the University Teaching Hospital, University 

of Ilorin Mini Campus, Kwara State Polytechnic temporary 

site and the Kwara College of Education. Odokun - Odota 
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zone contains Garin Alimi Hospitals, the Ilorin Airport 

and the Ilorin - Lagos road shopping belt. All these 

activities contribute to high traffic generation capacity 

of this region (Fig. 4.7). 

(b) The Second Dimension 

The second dimension accounts for 20.5% of ·the total 

variance with eigenvalueof 2.66072 and has high factor 

loadings on Rea~rvation Area (V6) Kulende - Tanke (V7), 

Sabo Oke - Amilegbe (vll) and University - Polytechnic 

(V13). The set of important origins as shown by the 

factor scores are Reservation Arec (V6), Kulende - Tanke 

(V7) and University - Polytechnic (V13). The set of 

destination zones contain most of the white - collar 

employment centres in the city. This region can therefore 

be labelled the 'white-coller employment' ~egion of 

Ilorin. For exemple Reservation Area (V6) and Sabo Oke -

Amilegbe (Vll) contain the State Secretariat ~hile Kuleride -

Tanke (V7) contains the Federal Secretariat. The Univer

sity - Polytechnic (V13) contains a large number of white -

colla~ workers in the city (Fig 4 •. ~. 
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(c) The Third Dimension 

The third dimension accounts for 14.3% of the total 

variance with eigenvalue of 1.85407 and has high factor 

loadings on the central area (V3), Oloje (VlO) and S~bi 

(V12). - The set of important origins of traffic for this 

region are also eentral area (V 3), Ol~je(VlO) end Sobi 

(V12). The set of destination zones defines a region 

composing mainly of the indigenous population of the city. 

The zones are contiguous and can be labelled the 'indigenous' 

region. The Central Area (V3) contains the Oja Oba maiket, 

Ago market and the Local Gov~rnment Secretariat. This zone 

is an important traffic generator as it contains the 

commercial, traditional and administrative ne~~e centre of 

the city. Oloje (VlO) and Sobi (V12) attract more of social 

trips. (Fig. 4.9). 

(d) The Fourth Dimension 

The fourth dimension accounts for only 8.6% of the 

total varia11ce with eigenvolue of 1. 1175.2 a:1-cl--!1c: 1s high --~

factor loadings on Goa Akcnbi - Eroomo (V4J, G~a Imam (V5) 

and Reservation Area (V6). These zones have correspondingly · 
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high factor scores on Gaa Akonbi - Ero Om~-(V4), Gaa 

Imam (V5) and Reservation Area (V6). The set of desti

nation zo~es·for this-region are contiguous pnd contai~ 

most of the central facilities and services for the city. 

The region also contains the industriel ce~tre. For 

exemple Goa Akanbi - Ero Omo (V4) contains the State 

Utility Board Agba Water Works, the State Transport 

Corporation and the major industries in the city ore 

found in Gao Imam (V5) while the National Electric Power 

Authority Office, Commercial BankJ, NITEL Office, Railway 

Station and commercial belts along Murtala Mohammed Way 

are found to the western end of the Reservation Arec (V6). 

This r_egion con t heref ore be labelled the 'c eri t ral f oci lit i es 

and services' region. The importance of the functïons of 

this region makes it a high traffic generator. The pattern 

of interaction for this region is shown on fig 4.10. 

4o5 Zonal Hierarchies Within The City 

The procedures just discussed enabled us to id~ntify 

spatial pattern of trip flows between traffic zones. fhrough 

such an approach, it has been possible to analyze the extent 
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to which sets of nodes (either as origins or as destinations) 

have similor movement characteristics with a view to 

uncovering the significant regional connections. However, 

it is usually desirable to examine the nod~lity of each 

traffic zone in the interaction pattern so ris to determine 

nodal hierarchies and particularly the "dominance order" 

of places and _the channelling of flows up 'and down through 
·1 • I r 

such a hierarchy. In such analysis, places are grouped 

on the basis of the intensity of ihteraction between one 

zone and another, and specific traffic zones may be identified 

as dominating others. The assumption in this study is 

that intra-urban trip flows in llorinar~ structured through 

a zonal organisation which is hierarchical when trip 

interchange is used as a measure of functional linkage. 

The hierarchical structure of traffic zones cannot 

be analysed by a mere examination of the Flow matrix of 

intra-urban trips. Severa! methods have be~n proposed 

for determining the basic structure of such flows. However, '. 

the method used by Nystuen and Dacey (1961) and Soja 

(1968) is widely used in the literature on spatial 
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interaction. Nystuen and Dacey u~ed the graph theoretic 

approach to define nodal regions by reducing flow motrices 

to seri~s of graphs and considering flows as links in a 

directed graph. Working with volumes of long - distance 

telephone calls between city pairs in the state of Washington, 

Nystuen and Dacey (1961) used interaction matrix to determine 

a flow structure which corresponded very closely with the 

nodal organization of the state. In the interaction matrix, 

the largest Flow from each city that is, the maximum element 

in its row is determined. This notion of "lar~est flow" 

is then used to aggregate cities associated with o "central 

place" or "dominant centre". The functional size and ronk 

of each city is measured by the number of messages it 

receives, that is, its column total. 

A city is termed "independent~ or ~central" if its 

largest flow is to a smaller city whereas a "sùbordinate" 

or satellite city sends its largest flow of outgoing 

telephone messages to a larger city. The relationship 

between the central city or nodal point and the subordinates 

is transitive, for instance, if a city Ais subordinate 
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to city 8 vhich is satellite of city C, then city Ais 

subordinate to city C. The graph showing this pattern of 

relationship contains a hierarachy of cities. Using this 

principle. of "dominant association" Nystuen and uacey went 

on to examine inter-urban linkages and dominance and esta

blished a nested hierarchy of urban centres and nodal regions. 

These nodal regions comprise."central pla~es'' or "dominant 

centres" and surrounding cities which are subordinate to them. 

Each city dominates an area around it and, in t~rn, the small 

cities are assigned to those larger urban places with which 

they have the greatest number of linkages. 

The largest flow from each satellite city is called 

the "nodal flow" and the aggregated flows from the nodal 

structure of the region contain a hierarchy of ~rban centres. 

Thus, order is established in terms of the aggregate 

values of incoming and outgoing flows and relations 

between nodes are determined by the maximum flow. to a 

higher order node. The resulting network of flows defines 

the skeleton of the nodal organisatidn of the.entire region 

and also displays the cities functional association. 
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4~6 Ap~lication Of The Zonal ~ierarchy 
~o lntra-Urban Trips ln Ilorin 

The 13 x 13 origin-destination matrix of intra-city 

trips in Ilorin was used to analyse the flow structure. 

The principle of "dominant association" was then used 

to order the city's traffic zones by the magnitude and 

direction of trips. The column total of the matrix 

are calculated to determine the zones functional sizes 

and ranks. The underlined value~ represent the largest 

flow from an origin to a particular destination. By 

simple exarnination, the maximum elemen.t in each row 

zone to the column zone is deterrnined. This is the 

"nodal flow" and is underlined in the matrix. Using the 

property of "independent" and "subordinate". it is found 

that seven zones send their largest flows to larger 

zones while the largest flows in three zones are consumed 

within the zones (see Table 4.18). Thus ·l'lië former are .. 

by definition "subordinate" while the latter are "indepen

dent". The resulting schema is shown in Fig. 4.11. 
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Table 4: 0 18 :ORIGIN-DESTINATION MATRIX / OF INTRACITY TRIP FLOWS IN ILORIN 

.. . 
-

~ 

-
-

-. 

ADEWOLE, 
., 

BABOKO-STADIUM 
CENTRAL AREA 
GAA AKANBI 
GAA IMAM 
RESERVATION AREA 
KULENDE-TANKE 
OKE-OYI 
ODOKUN-ODOTA 
OLOJE 
SABOOKE-AMILEGBE 
SOBI 
UNIVERSITY-POLYTECHNIC 
.IOTAL 
RANK . .. 

! -

1 < w 
::;: :::: 
::> .< w 
H < ::.::: 
C w . z z 
< :::: .... 0 < 
1- < c:l H 1-

'1- z ::;: 1- 1 
w -1 < < < w 
-1 0 < :::.: ::;: > C 
0 ::.::: :::: < H :::: z 
3: 0 1- 1 w w 
w CO z < < V1 -1 
C < w < < w ::> 
< CD u c., c., ~ ::.::: ,. .. 
34 --8A.... 18 5 0 20 11 
13 Jil2_ 89 12 0 40 8 
15 126 .2Q.3_ 12 0 54 11 
26 1~ 99 33 - 14 129 19 

4 12 16 --23.... 1 5 17 '3 
3 36 12 8 8 il 38 

13 122 56 14 0 ~ 161 
0 Q. 7 0 0 1 0 4 
9 ...2A.. 23 5 1 30 2 

15 . 129 -2.M.... 9 1 0~ 54 28 
6 ·: T 6 18 l 1 0 ...25... 10 
4 22 ...5.1. 0 0 12 3 
4 23 Jl 3 1 0 35 28 

146 929 .827 125 28 043 320 
8, 1- 2 10 13 3 ""4 

Source: Author's Dota Analysis 1988 

- Largest flow underlined. 
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1 ::> w 
IJ.'- ::.::: ' ::.::: 0 0 
0 a -1 

0 0 
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0 15 35 
0 3 7 
0 1 3 
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_2.2__ 0 0 
0 42 2 
0 38 103 
0 0 9 
0 2 9 
0 0 26 
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From the result, it c~n be seen thai Bcboko - Stcdium 

zone émerges as the most dominant centre with other 

subordinate zones which include sub-centres such as 

central area, Reservation Area and Gaa Akànbi - Ero Omo. 

These are concentrated to the western and northern parts· 

of this dominant zone. The central Area dominates Oloje 

and Sobi zones while the Reservation Area do~inates Sabo

Oke Amilegbe and Kulende - Tanke zones. The largest 

flows from Oke-Oyi and University - Polytechnic are 

consumed by the zones themselves. These zones can there

fore be regardèd as independent zones. Gaa Imam is 

subordinate to Gaa Akanbi and Gao Akanbi is subordinate 

to Baboko - Stadium. By the transitivity and the acyclic 

properties of the principles of dominant association, 

this flow pattern contains hierarchies. In the flow 

pattern, it is convenient therefore to rank Baboko -

Stadium as the. most dominant zone in the pattern of 

functional association. Central Arec, Reservation Arec 

and Gaa Akanbi - Ero Omo as second ~rder zones while 

Adewole, Gaa Imam, Odokun Odota, Oloje, Sabo-Oke 

Amilegbe, Kulende - Tanke and Sobi can be re~arded as 
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minor or satellite zones. These dominant zones are areas 

of diff~sion of trips to other parts of the city. Thus 

Baboko - Stadium zone being of the highest ____ ~!der in the 

hierarchy constitutes a major traffic generation and 

attraction zone in the city. Such high ord~r zones in 

th~ hierarchy also constitute majo~ growth points in 

physical area and traffic. In addition, such areas have 
l 

the potentiel of rapid land use change. 

The major objective of this chapter has been to 

highlight the fundamentals of the transport system in 

Ilorin. This is considered necessary for an ~ndérstanding 

of the morphology of the city and the spatial pattern of 

road development in the city •. The next chapters are 

concerned with the route development and the morphology 

of the city which are important aspects of the study. 
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CHAPTER FIVE 

THE MORPHOLOGY OF ILORIN 

This chapter discusses the changing nature of the 

morphology of Ilorin. The components of urban morpho

logy as used here draw largely from ttu_ster ~-~- ( 19Jt3..) 

definition of urban form. According to Wuster, urban 

form can be deacribed as "the physical pattern of 

land use, population distribuiion and s~r~ice networks". 

In order to understand the changing morphology of Ilorin, 

changes in the built-up areas, the land use patterns and 

the housing types have been studied over time. 

The data used here were acquired through mapping 

and interpretation of sequential aerial photographs 

of 1963, 1973 and 1982. The technique of photo inter-

pretation is as discussed in chapter··three. 

5.t Spatio-Temeoral Perspective 
In The Evolution Of Ilorin 

The study of the evolution of Ilorin has been 

classi f ied into 5 periods. The se ar'.e: 

(i) The pre- 1897 pattern 

(ii) The 1963 pattern 
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(iii) 

(iv) 

(v) 
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The 1973 pattern 

The 1982 pattern 

The 1988 pattern 

This classification is based on the availability of base 

maps and aerial photographs for these periods which form 

essential basis for an objective spatio-temporel analysis 

of the evolution of the city. 

(a) The Pre-1897 Pattern 

The pre- 1897 pattern of Ilorin is strongly tied 

to the history of the city. History has it that the 

town was founded about 1600 A.D. The .series of wars 

whjch occurred between the then Ilorin ruler, Afonja, 

from Oyo and Alimi led to mixed ethnie groups in the 

city. These are the Yorubas, Hausas and Fulanis. 

There eventually emerged different warlords with the 

Oba becoming the Emir. The Emir's Palace which was 

centrally located became the centre of religious, 

commercial, recreational, administrativ~ and cultural 

activities. The four warlords became the chiefs of 
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their quarters which were located in o qua~drangle-around 

the Emir's Palace. These are the residential quarters of 

Balogun Ajikobi, Balogun GambariJ Balogun Fulani and 

Balogun Alanamu. The central core exerted a lot of influence 

on the quarters. Thus the spatiat pattern of urban growth 

in Ilorin began with this small compact core. 

The plan of Ilorin as prepared in 1897 is shown in 

Fig. 5.1. The plan shows the Emir's Palace in the central 

core and al! routes originating from the outskirts of the 

town converged at the city centre. Because it was a pedes- · 

trian cit~ then, the residential houses were located around 

the Emir's Palace to facilitate easy movement. There were 

no clearly defined "functional" areas and land use density 

decreased away from the city centre. 

During this period, the whole town was surrounded by· 

a wall. The overoll pattern of growth then was one of 

concentric expansion. This pattern remained until the 

advent of the automobile in the 20th century. 
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Fig,5.1: The plan of Ilorin 0897 ).Source: Olorunfemi ,J.F. The growth of Ilorin: A documentation 

in aerial photography (1985) 
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(b) The 1963 Pattern 

Fig. 5.2 shows the 1963 structure of Ilorin. 

This structure shows the land use pattern of the 

town which has emerged as a result of the growth of 

the city up to 1963. Compared with the structure in 

1897, the core is still distinct with the Emir's 

Palace and the 'Oja Oba' serving as the centre of 

acti~ities. However, a significant distortion has 

taken place in the pattern of Ilorin by this period. 

Unlike the concentric structure that obtained u~ till 

the late 19th century, modern technology and the 

introduction of the automobile in 20th century led to 

a sectoral form of development. Consequently, the 

hitherto concentric pattern of devèlopment around 

the centre and within the confines of the city walls 

has changed to radial growth along the road arteries 

in the city. 

At this period too, the new sectidn of the town 

had evolved. This new section resulted from a new 
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area settled by 'strangers' or non-indigenes and the 

impetus of the colonial administration laid out a new arec 

of. the city in grid pattern in the early part of the 20th 

century. Thus the morphology of the city at this time 

consisted of the old and the new parts with the Asa River 

dividing the city alm~st into two. This brought about a 

combination of two different urban processes that are both 

indigenous and exogenous. The pattern then c~nforms with 

what Mclee (1967) describes as a "dual city". According 

' 
to Mclee, the colonial administrators were responsible for 

this dualistic structure. In many such cities, both the 

traditioncl and the modern sectors di~play their own morpho

logical patterns. Cities of this type have been referréd 

to as orthogenetic cities (Redfield and Sing_er, 1954). 

Similor cities in Nigeria are Ibadan, Kario, Benin and Zaria. 

Exemples of such cities in other countries are New Delhi-Delhi, 

Coiro, Tunis and Chinese Treaty Ports (Brush, 1962, Abu-Lughod, 

1971, B_rown, 1973, Gi.nsburg, 1965). 
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Table 5.1 depicts the land use pattern of Ilorin for 

1963 ~hile Table 5.2 sho~s the housin~ types. The total 

built-up area of the city was about 3,089.61 acres (1,235.84 

ha) in 1963. This arec consisted of' 1,876 acres (750.4 ha) 

devoted to residential use and .representing 60.72% of the 

total built~up arec. The area devoted to transportation 

was 512.58 acres (205.03 ha) representing 16.56% while 

295.25 acres (118.1 ha) representing 9.56% was devoted to 

commercial use. 217.0 acres (86.8 ha) representing 7.02% 

w~s devoted to institutional use while 178.58 acres (71.43 ha) 

representing 5.78% was devoted to recreation and open spaces. 

The area devoted to industriel use was only 10.5 acres 

(4.2 ha) representing 0.34% 

Table 5.1 Land Use Analysis Of Ilorin 1963 

Land Use Cateaorv Arecs (Acres) % of Total Area 

Residential 1,876 60.72 

Commercial 295.25 9.56 

Industriel 10.5 0.34 
' 

Institutional 217.00 · 7 .02 

Transportation 512.28 "16.58 

Recreation and Open Spaces 178.58 5.78 

Total Built-Up Arec 3,089.61 100.00 

Source: Author's Analysis of Data Extracted From 1963 

Aerial Photograph of Ilorin. 
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The analysis shows the predominance of residential 

land use. over other uses in the city during this period. 

Residential areas distributed al! over the city included 

the residential quarters of the old part of the town and 

the new-areas which included the Government Reservation 

Area carved out specifically by the colonial administra

torsfor expartriates and senior civil servants. 

Transportation land us-e ranked second to .residential 

use and consisted of the main arteries for both interna! 

circulation within the city and the main_ arterials linking 

Ilorin with the rest of the country. These are Jebba and 

Lagos roads serving as a North - South link while the 

Ajassepo and Kaima roads·serve as links with the South -

East and North - West respectively. The railway line runs 

acress the city in a North - South direction linking the 

city with the Northern and Southern parts of the country 
• 

r_espect i vely. 

The commercial.land use covered the con~~rcial_areq~

and the Central Business Districts of the city. Commercial 
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activities in the old part of the city concentrated at 

'Oja Oba' and the local markets comprising the Alanamu, 

Pakata, Omoda, Ojagboro, Oloje, Gade and Alore markets. 

The most important of these is the emir's market which 

forms the traditional business district. Commercial 

activities could also be found along the main arteries of 

Emix'sroad, Balogun Fulani Street, Gambari Street, Pakata 

road, Abdul Aziz Attah road and Kaima road. 

The institutional land use covered arecs devoted 

to educational use, hospitals and health centres, public 

establishments and government administrative 6entres, 

police establishments and military premises •. Notable 

institutional uses during this period were the Provincial 

Offices, the Local Government Offices, the Educational 

Institutions such as the Government Secondary School, Queen 

Elizabeth School, Bishop Smith Teachers' College, Ilorin 

Teachers' College, Ilorin Technical School and many Primary 

Schools located in different parts of the city~ 

With respect to industrial land use, the few industries 

existing at this time were the United Match c~;pany, the 
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Tate and Lyle and the Tobacco Company. 

The open spaces and recreational use; could be found 

within the built-up arecs and at organised play grounds in 

schools and institutions. 

Table 5.2 shows the housing types.in Ilorin in 1963. 

Of the three house types - indigenous, barrack/flatlets, 

uncompleted buildings, the indigenous house type accounted 

for 76.23% of total while barrack/flatlets. an~ ·bungalows 

constituted 16.81%. Buildings under construction accounted 

for only 6.90%.· The indigenous house type could be found 

mainly within the old part of the city at this time while 

the barrack/flatlets and bungalows could be found within 

the new arecs of the town and the Government Reservation 

Arecs. Buildings under construction could be found in 

different pa~ts of the. city. The distribution of house types 

Table 5.2 Housing Types In Ilorin, 1963 

~ 

1 

House Type No % of Total 

Indigenous 6,412 76.29 

Barrack/Flatlets 
and Bungalows 1,413 16.81 

Uncompleted 580 6.90 
Total 8,405 100.00 

Source: Author's Analysis of Data Extracted From 1963 
Aerial Photograph of Ilorin. 
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followed the broad division of the city into old 

and new arecs. While the indigenous population 

adopted the traditional type of housing with 

enclosed courtyards, the Barrack/Flatlets and 

Bungalows were popular with the non-indigenes. 

In terms of the dirèctions of growth of the 

city at this time, development was confined mostly 

to the western side of the railway line. At this 

time too, development had just become noticeable 

within the Government Reservation Areas and at Sabo-

Oke and along Jebba road. Except for a few institutions, 

development along Lagos road was scanty •. 

(c) The 1973 Papptern 

By 1973, the sectoral growth of the city had 

intensified along the axial roads of Jebba, Ajassepo, 

Kaima and Oyo Bye-pass (now Ibrahim Taiwo ~oad). This 

trend came about as a result o~ the rapid _development 

of the city when it became the state capital in 1967. 

The city attracted people who migrated in to take 
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advantage of the various opportunities opened up by the 

new state capital. With its new administrative status, 

other complimentary services were attracted and the city 

expanded at a rapid rate. During this period too, new 

roads were built and old ones rehabilitated. While the 

old roads attracted development as a consequence of their 

improvements, the extension of the Okelele-'~..9.ad. <?P._ened __ _ 

up a new section of the town which led to the northward 

expansion of the city. By this time too, both Kulende 

- and Oko-Erin Villages ·had been absorbed into· the city. 

Fig 5.3 shows the built-up arec of llo~in by 1973 

while Table 5.3 shows the analysis of its land use pattern. 

The analysis shows that approximately 2,982e5 acres 

(1,193.0 ha) representing 63.53% of total built~up area 

was devoted to residential use. Transportation use accounted 

for 727.78 acres (291.1 ha) representing 15.50%. Commercial 

land use accounted for 388.15 acres (155.26 ha) representing 

8.27% while institutional land use amounted to 355 acres 

(142.0 ha) representing 7.56%. The area devot~d to recreational 

use anâ open spaces was 192.5 acres (77.0 ha) representing 
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4.1% while only 48.75 acres (19.5 ha) representing 1.04% 

was devoted to industriel use. 

Table 5.3 Land Use Analysis Of Ilorin, 1973 

Land Use Category Area (Acres) % Of Built-
Up Area 

Residential 2,982.5 63.53 

Commercial 388.15 8.27 

Indus trial 48.75 1. 04 

Institutional 355 --- --- 7.56 

Transportation 727 .78 15.50 

Recreation and Open Spaces 192 •. 5 4. 10 

' ' 
Total 4,694.68 100.00. 

Source: Author's Analysis of Data fxtracted From 

1973 Aerial Photograph of Ilorin. 

--

The land use analysis for 1973 shows the rapid growth 

of Ilorin since becoming astate capital in 1967. For 

instance residential land use had increased in both the 

old and the new parts of the city by a total. ~f 58.98%. 

The newly settled arecs to the east of Oyo Bye-pass, around 

Sabo-Oke. and along Jebba and Ajassepo roads provided more 
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residen t ial buildings to accommoda te ci vil s~r..van t s ... who --~ 

were deployed to the city from the former Northern Nigeria. 

The oil boom of the early 1970's also contributed signi

fica~tly to increases in housing development. · 

The con~truction of new roads and the rehabilitation 

of existing ones were responsible for the increase in 

transportation land use. Commercial activities had by 

this time intensified along the main routes in the city. 

Intensive wholesaling and retailing activities could be 

noticed along Yakubu Gowon Way (now Murtala Mohammed Road) 

and the number of financial houses such as banks and 

insurance companies had increased. More supermarkets, 

bookshops and the NEPA Office had also taken off thus 

increasing commercial activities in this Central Business 

District. Commercial activities along Oyo Bye-pass, Emir's 

road and Abdul Aziz Attah road also got a boost while the 

'Oja Oba' remained the dominant commercial centre in the 

old part of the city. 

Institutional land use had also incteased:tremendously 

by this time. State Ministries and Parastatals had replaced 
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the Provincial'Offices and more institutions of higher 

learning were added to the existing ones. By now, the 

Ilorin Grammar School, Ansaril-Islam Secondary School, 

Federal Government College, Mount Carnel, Ilorin College and 

the College of Technology had taken off. The General 

Hospital and the Maternity Centre were expanded while two 

military camps, the Army School of Education and the 

Infantry Brigade Camp had started to function. More 

mosques and churches were also built in different parts of 

the city. 

The most important large scale industries in the 

city at this time were the Tate and Lyle, Philip Morris 

and the United Match Company. Smal1 scale industries such 

as Sawmills, Afro Works, Concrete Making Industries, Work

shops and Ware Housing were distributed along the main 

roads of the city contributing to axial growth while a 

large number of weaving industries were distributed within 

the old part of the city. 

Recreational use and open spaces increased during this 

period too as social clubs and hotels grew ohmg Oy·o Bye-:;;:pass, 
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Unity Hotel along Ajassepo road, Army Officers' Club, 

Recreafion Club, Police Officers' Mess located in the 

Government Reservation Area. More sports grounds such as 

Polo Playing Ground, Tennis Courts and Playing Grounds 

belonging to institutions also added to recreational use. 

Table 5.4 Ilorin Housing Types, 1973 

House Type No· % ·of Total % increas-;--
over 1963 

lndigenous 8,756 62.69 36.56 

Barrack/Flatlets 4,143 29.66 193.20 

Uncompleted 1,068 7.65 84. 14 

Total 13,967 100.00 66. 17 

Source: Author's Analysis of Data Extracted From 

1973 Aerial Photograph of Ilorin. 

Table 5.4 shows the analysis of the hou·sing types ·irr·· 

Ilorin in 1973. The analysis shows that indigenous house 

type accounted for 62.69% of total while Barracks/Flatlets 

and bu~galows constituted 29.66%. Uncompleted buildings 

accounted for 7.65%. The increase.in the indigenous house 
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type could be attributed primarily to further 

construction of this house type in the traditional 

part of the city and those in Kul~nde and Oko-Erin 
--

Villages. The tremendous increase in the barrack/ 

flatlets and bungalows could be attributed to rapid 

housing construction in the new parts of the city 

to accommodate more of the new immigrants into the 

city. As the table shows, more houses were still 

under construction at this period •. The trend in 

housing types could generally be attributable to 

the expanding status of the city. 

(d) The 1982 Pattern 

By 1982, a lot of physical expansion had taken 

place in all directions of the city. These centri

petal forces were evidenced by such developments of 

the Army Barracks at Sobi which constitutes growth 

points along the north-west, the Adewole Housing 

Estate and the International Airport which constitute 

growth po~nts along the south-west, the Niger River 
1 
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Basin Authority headquarters and new Government Residential 

layout constituting growth points to the north-east, the 

Kulende Housing Estate constituting gro~th point to the 

north, the University of Ilorin Main Campus constituting 

growth point to the east, new industriel developments 

located ~o the south-east and the Federal Low-Cost Housing 

Oloje constituting another growth point to the west. 

By this time too, a lot of land use reconversion had 

taken place. Such land uset~conversion included residential 

houses along Taiwo road that had to give way for the con

struction of Ilorin Mini Stadium, the former 'Oja Oba' 

which had to give way to an ultra-modern Jumat Mosque. 

Residential buildings along Taiwo/Unity roads which had 

to give way for the construction of the State fire Service 

and the Amusement Park. Within the indigenous part of the 

city, new roads reconstruction and the widening of old ones 

resulted in the demolition of many buildings •. This change 

in land use calls for a change in travel demand, traffic 

generation and attraction. 
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Fig 5.4 shows the built-up area of 

while ta~le 5.5 shows the analysis of 

The analysis shows that 4,700.5 acres {1,880.2 ha) repre

senting 59.31% of total built-up area was devoted to resi-
. 

dential use while 1,447.2 acreà (578.88 ha) representing 

18.25% was devoted to ~ransportation use. Institutional 

land use amounted to 764.8 acres (305.92 ha) representing 

9.65% while the commercial land use amounted to 548.9 acres 

(219.56 ha) representing 6.93%. 

The amount of land devotèd to industriel use was 

247.2 acres (98.88 ha) representing 3.12% while 217.0 

acres {86.8 ha) representing 2.74% was devoted to recreational 

use and open spaces. 

Table 5.5 Land Use Analy~is Of Ilorin, 1982 

Land Use Category Area {Acres) % of Built-
Area 

Residential 4,700.5 59.3 
i 

Commercial 548. 9 6.93 

Industrial 247.2 3. 12 

lnstitutional 764.8 9.65 

Transportation 1,447.2 18.25 

Recreation and Open Spa ces 217.00 2.74 --Total 7,925.6 100.00 

Source: Author's Analysis of Data Extracted From 

1982 Aerial Photograph of Ilorin. 
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This analysis shows a reduction in the relative 

percentage of residential land use as against other uses 

when compared with the 1973 pattern. However, tt1e trend 

in the land use pattern for 1982 where residential land 

use still accounts for the highest percentage could be as 

a result of further provision of residential t1ousing 

by both public and private agencies although at a low~r 

rate. While individuels provided hbusing foi .renta! 

purpose, private organisations provided housing for their 

staff while government provided housing on owner-occupier 

basis for the public. The housing estates piovided by 

government include the Adewole Housing Estate~ Kulende 

Estate, Agba Estate and the Low-Cost Housing Estate at 

Oloje. 

The main factor responsible for the increase in 

institutional land use could be attributed to the emergence 

of new institutions between 1973 and 1982. Such institutions 

include the University of Ilorin, Niger River Basin Authority 

and Sobi Barracks. These institutions occupy significant 

land areas. 
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The area devoted to transportation land use wos as 

a result of improvement in the interna! network of roads 

and the addition of a few new roads. For exemple Murtala 

Mohamm~d Way, Ahmadu Bello Way, Sulu Gambari Road, Umoru 

Audi Road and Fate Road were converted to dual carriage ~-- ·-· .. . - . .. .. ------· 

ways while Adewole Estate Road, Unity Road, Asa Dam Road 

and New Yidi Road were added to the network. 

'The commercial land use had increased with the expansion 

of the city. The new necleus of commercial activities 

·a~ound the Post Office arec, the Murtala Road and Emir 9 s 

Road had also expanded with the southern portion of Murtala 

Road housing most of the financial and commercial institutions 

such as banks and insurance offices while thè major whole

sale and retail activities and warehouses wer~ located 

at the Jebba end of Murtala Mohammed Road. 

The industriel land use had increased due to the 

development of new industries. In addition to Tate and 

Lyle, Philip Morris and United Match Company, other industries 

such as Afro Works, Biomedical Services, Coca-Cola Bottling 
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tompany, Metal Products Company and Kwara furniture Manu

facturing Company had taken off. 

With respect to recreational land use and open spaces, 

play grounds provided by institutions,the Mini Stadium and 

the Amusement Park increased this land use category. 

Table 5.6 shows the analy~is of the housing types in 

the city by 1982. 

Table 5.6 Ilorin Housing Types, 1982 

Housing Type No % of Total % Increàse 
Over 1973 

IndigenQOs 9,389 47.75 7.22 

Barrack/Flatlets 8,143 41.41 96.55 

Uncompleted 2, 131 10.84 99.53 

Total 19,663 100.00 40.78 

Source: Author's Analysis of Data Extracted From 1982 

Aerial Photograph of Ilorin. 

From the Table, i t con be seen 'that the indigenous 

house type accounted for 47.75% of total house in the city 

while the Barrack/Flatlets and bungalows accounted for 41.41%. 

Buildings under construction accounted for only .10. 84% 
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The trend in the housing pattern as revealed by this 

analysis is that while the small increase in the number 

·of indigenous hous~ type could be attributed to absor~tion 

of small traditional settlements of Tanke, Adinimole and 

Osere Villages, the tremendous increase in the number of 

Barrack/flatlets and bungalows could be attributed to 

the growth of modern housing in the new oreas and thP. 

growth of housing by 'fission' (Mabogunje, 1968) in the 

old part of the city. The number of houses under construi

tion had also increased significantly by this period too. 

This trend in the growth of housing provision is also a 

manifestation of the spatial expansion and sprawl of the 

ci ty ( Olorun f emi, 1985). 

(d) The 1988 Pattern 

By 1988, Ilorin had wi tn es sed more p hy si cal exp ans 1.011 

resulting in the city enveloping many of the small settlL 

ments surrounding it. At this time, the sprawl of the city 

could be prominently noticed along the intercity roads su~h 

as the Ilorin-Jebba road where the sprawl hos enveloped Kula

nde, Elekoyangan, Polytechnic Permanent Site and extending 
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~lmost as far as Oke-Oyi to the north-east, the Ilorin - Ajass~po 

road wi th developmen t engul f ing Gaa Akanbi, Ero::omo,-···-01unTc:Ïde, 

Ita Alamu and merging Gama and Amayo with. Ilorin to the south

east. Along the Lagos road, the sprawl has absorbed Agunbelewo, 

Olorunshogo, Aiyetoro, Odota and has now brought Eiyenkorin 

completely under the urban influence•of Ilorin while clong the 

Kaima road, the sprawl has enveloped Ogidi. Along the Shao 

road, the Sobi barracks has been completely absorbed and Shao 

can now be described as part of the outskirt of Ilorin while 

along the new University road, Tanke Village and Mosudo have 

been completely absorbed into the city and physical development 

has stretched almost as far as the gate of the University. 

A new industriel area has also developed along the 

Adewole Estate road and Asa Dam road. Notable amongst them 

are Steelfab Ltd., Sax (Nig.) Ltd., Global Oèt~rgents ltd;, 

and Adal Industries Ltd. Also here, Joro and Osere Villages 

have merged with Odota bringing al! under the city's sprawl. 

The sprawl can also be noticed along the new so~th link 

road linking Asa Dam road with Ajassepo road. This road 
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now has both residential and industriel developments 

along it and can serve as catalyst for another 'leap -

frog' form of urban sprawl. 

Fig 5.5 shows the built-up area of the city by 1988 

while Table 5.7 shows the analysis of the land use pattern. 

Table 5.7 Land Use Analysis Of Ilorin 1988 

Land Use Category Area (Acres) % of Built-Up Area. 

Residential 5,623.0 49. 81 

Commercia\l 736.9 6.53 

Industriel 405.3 3.59 

Institutional 1,865.4 16.52 . 
Transportation 2,425.5 21.48 

Recreation and 
Open Spaces 233.5 2 .. 07 

Total 11,289.6 100.00 
-

Sources: 1. Author's Analysis of Data Extracted From 

1982 Aerial Photograph Of Ilorin. 

2. Author's Land Use Surveys, 1988. 

The analysis shows that 5,623.0 acres (2,14902 ha) 

representing 49.81% was devoted to residentiaC·ü-se whlle 

2,425.5 acres (970.20 ha) representing 21.48% wos devoted 
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Fig.5.,5:.Map of built up arec of Ilorin (1988). 
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to transportation use. The arec devoted to institutional use 

amounted to 1,865.4 acr~s· (746.16 ha) representing_16.52% 

while that devoted to commercial use'was 736.9,acres 

(294.76 ho) representing 6.53%. Indust~ial land use occupied 

405.3 acres (162.12 ha) representing 3.59% while recreational 

.use and open spaces occupied 233.5 ocres (93.4 ha) represen

ting only 2.07%. 

The trend shows that residential land use still had 

the highest percentage of t~tal built-up arecs of the city 

while transportation land use ranked second. While the 

increase in the total arec occupied by residential land 

use could be attributed to the absorption of small settle

ments surrounding the city, more residential developments 

had also taken place in all parts of the city to•increase 

housing provision. 

New roads provided in the city and the links with 

absorbed villages increased the area devoted to transport

tational land use. The increase in institutional use 
0 

could be attributed to further developments in this use 

category while more intensive commercial activities ~ould 

be found all over the city and along major arteries. There 
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was also significant growth in the industrial development 

wh~le recreational use and open spaces also ~ontributed 

significantly to the total built-up area. 

5.2 Composite Growth Pattern (1963 - 1988) 

The foregoing discussions show that Ilorin has a 

morphology which is often referred to as a two-in-one 

structure. This is due to the two historical sections 

of the city, the old and the new parts. The growth 

of the city could be primarily attribùted toits 

graduation from a provincial headquarters to a stdte 

capital in 1967. Like many othet urban centres in 

Nigeria with the same experience, the city b~gan to 

receive an influx of people from all spheres of life. 

The job market then was also generally expanding and 

attractive for the skilled. Consequently, ihe centripetal 

forces of urban expansion came into play. The city 

bega~ to experience growth in its areal extent due 

to residential development, road development çnd 
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institutional buildings. Generally, the growth of Ilorin 

con be attributed to the changing economic base of the 

city (Olorunfemi, 1985). 

Fig 5.6 shows the composite growth pattern of Ilorin 

between 1963 and 1988 while Tables 5.8, 5.9 and 5.10 show 

changes in land use pattern. 

Table 5.8 shows that the rate of change of residential 

land use between 1963 and 1973 was 5.9 percent per annum 

while commercial land use changed at a rate of 3.2 percent 

per annum. The rate of change of industriel land use was 

36 percent per annum while that of institutional land use 

changed at a rate of 6.4 percent per annum. · Transportational 

land use changed at a rate of 4.2 percen~ per ann~m while 

recreational land use and open spaces changed at a rate 

of a.a percent per annum. 

The o~erall rate of growth of urban land fpr the city 

between 1963 and 1973 was 5.2 percent per annum. 
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Fig.5.6: Map of composite growth pattern of Ilorin (1963-1988). 
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Table 5.8 land Use Changes· In Ilorin 1963 - 1973 

-·· 
Land Use Absolute 

Percen-
1963 1973 toge 

Category Chang~ 
~--

Residential 1; 876 2,982.5 1, 106 .,.5 58. 98 

Commercial 295.25 388. 15 92e9 31'.46. 

Industriel 10-.5 48.75 38.25 364.29 

Insti tutional 217.00 355.00 138 ---·· 63 .• 59 

Trànsportation 512.28 727.78 215.5 42.07 

Recreational And 
Open Spaces 178.58 192.5 13.92 7.79 

. 
Total' 3,089.61 4,694.68 1,605.07 51. 95 

Source: Author's Data Analysis, 1988. 

Table 5.9 shows a summary of land use changes in 

Ilorin between 1973 and 1982. The table shows that the 

rate of change of residential land use between 1973 and 

1982 was 6.4 percent per annum while that of commercial 

use was 4.6 percent per annum. The rate of change of 

industriel land use was 45.2 percent per annum while 

institutional land use changed at a rate of 12.8 p~rcent 

per annum; Transportational land use recorded a rate of 

·-Rote 
Of 

Chan e 

5.9 

3. 2. 

36.3 

---6-. 4 

4.2 

o. 8 -

5.2 
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î•ble 5.9 Land Use Changes In Ilorin 1973 - 1982 

Land Use Absolute Percentage 
1973 1982 

Category Change Change 

Residential 2,982.5 4,700.46 1,717.96 57.60 
-·· --- ···-- ---

Commercial 388.15 548.91 160.76 · 41. 42 

lndustri•l 48.75 247.2 198.45 407.08 

Institu-
tional 355.00 764.78 409.78 115.43 

Transpor-
tation 727.78 1,447.15 749.37 98.84 

Recre•tion 
1 

and Open 
Spaces 192.5 217.00 24.5 12.73 

- -
Total 4,694.68 7,925.5 3_, 230. 82 68.82 

Source: Author's Data Analysis, 1988. 

change of 11.0 percent per annum while recreational land 

use and open spaces changed at a rate of 1.4 percent per 

annum. The overall rate of growth of urbffln land for the 

city be~ween 1973 and 1982 wa; 7.7 percent per annum. 

Rate _ 
of · 

Chanae 

6.4 
... 

4.6 . 
.. 

45.2 

12.8 

lLO 

1.4 

7.7 

Table 5o10 shows the land use changes between 1982 , 

end 1988. The analysis shows that the rate -of change of 

residential land use was 3.3 percent per annum while that 
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of commercial land use was 5.7 percent per annum. 

Industrial land use changed at a r~te of 10;1 percent per 

annum while institutional land use changed at a rate of 

24.0 percent per annum. Transportational land use changed 

et a rate of 11.3 percent per annum while recreational use 

and open spaces changed et a rate of 1.3 percent per annum. 

The overall rate of growth of urban land for the city 

between 1982 and 1988 was 7.1 percent per annum~·-·--

Table 5.10 Land Use Changes ln Ilorin 1982 - 1988 

Land Use ' Absolu te, Percentage Rate 
1982 1988 of Category Change Change Change 

Residential 4,700.46 5,622.98 922.52· 19.63 3.3 

Commerciœl 548 .• 91 736.88 187.97 34.24 5.7 

Indus trial 247.2 405.33 158.13' 63.97 10.7 

Institut-
ional 764.78 1,865.4 1,100.62 143.91 24.0 

Ir•nsport-
ation 1,447.15 2,425.53 978.38 67.61 11. 3 

Recreation· 
and Open 
Spaces 217.0 233.5 16.5 7.6 1. 3 __ .._ ........... _ 
Total 7, 925.5 1,289.12 3,363.62 '12.44 7. 1 

Source: Author's ~ata Analysis, 1988. 
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Comparing t•bles 5.8, 5.9 and 5.10 it can be 

observed thmt whereas the~e were increases in the rates 

' 
of ch•nge of the different land uses for 1963 - 1973 and 

1973 - 1982 ; .the trend for 1982 - 1988 hcas been a slowing · 

down in the rate of change of the land uses in the city. 

Similarly, the change in the overall rate of growth 

for the city increased for betw~en 1963 - 1973 and 1973 -

1982 while the city experienced a smmll reduction in the 

r•te of growth between 1982 - 1988. This trend in the 

city's r•te of growth could also be attributed to the 

ch•nging economic base of the city. 

The period before 1963 covered the pre-colonial 
-

and colonial periods when Ilorin was only ·a provincial 

headquarter. and had low economic base. The creation 

of states in 1967 brought Ilorin to astate capit•l and 

during the early 1970's the city benefitted from the oil 

boom era end thus experienced a lot of physical expansion. 

This trend con~inuedtill early 1980 when the pace of 

expansion of the city started to slow down. Thus the 

low change in the overmllrate of growth of ihe city 
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between 1982 and 1988 could be attr:i.b1Jterl to thB ot•sterity 

mea sur es in t roduced in the co1.m t ry. 

Ta b 1 e 5 • 1 1 s ho w s t h e 1 and u s e c ha tt g <? s b e h,1 e c n 1 9 6 3 

and 1988, The analysis shows that th,e rate of ch,.:?nge 

o f 'r e s i den t i a l 1 an d u se w i t hi n t Id. s 2 5 y e en s , p c J: i o d ':! a s 

8 percent per mrnum while that of commerciol land 1.1se 

was 6.0 percent per annum. Industrial land use ,,.11.thin 

this period changed at a rr-1te of 150.,1 perr:0nt rr,r nnnurn 

W h i 1 e i t1 5 t i t !J t i Cl !H.Ü l C1 tl d U S e C h a Il g C d C1 1: ( 1 r t, !· c. r, r ,1(1 • ,1. 

p er cent p €r unn um. The rc1 te of change of t:rcn :.:;p~ rta ti. en cd. 

land use was 14.9 percent per m111um 1,1hU.e t!ir: ch·.::nu·::. in 

recrea·t ion al use and op en space s w.i.. th in t hi. s r ~d. 0d w .. i:~ 

at a rate of 1..2 percent per cmnum. 

The overal.l rate of growth of u,htJ11 l,:,,id f;;i,~ t!w 

city oetween the span of 25 years from 19(<3 ta 17GCT HOS 

10.6 percent rer annum. Thû trend .1..n the .n1h" or gr0\-1th 

of land use with.in this period shows that t!1•J J:(1 !:e~ nrr:· 

generally higher than those for 1S~6~ - 1?ï8; H171 ·· l?f.!'7' 

and 198~ - 1983. /\lso th~!~û lias b<::01, ·l:rcmt'lln'l\1$ clic:111u0 .in 

the growth of indtrstr.i.al land usP- cnrnpnrrid "d t!t th0 pn::i.! .. i.011 

in 1963. 
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Table 5.11 Land Use Changes ·In Ilorin 1963 - 1988 

Land Use Absolute Percen- Rate 

Category 1963 1988 Change tage Of 
Change Change 

Residential 1,816 5.622.98 3,746.98 199.73 7.99 

Commercial 295.25 736.88 441.63 149.58 5.98 

Indus trial 10.5 405.33 394.83 3,760.29 150. 41 
-

Institut io:-
nal 217.00 1,865.4 1,648.4 759.63 30.39 

Transport-
tation 512.28 2,425.53 1,913.25 37,3.48 14.94 

Recreation 
And Open 
Spaces 178.58 233.5 54.92 30.75 1.23 

Total 3,089.61 11,289.12 8,199.51 265.39 10.62 

Source: Author's Data Analysis, 1988 CODESRIA
 - L
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However, the overall rate of growth of urban land 

shows that the clty has been experiencin~. significant 

spatial expansion. Whereas the overall rotes of change of 

urban land were 5.2 percent per. annu~ for 1962 - 1973; 

7.7 percent per annum, for 1973 - 1982; the rate experi

enced a slow down to 7.1 percent per annum for 1982 - 1988. 

Also the overall rate of change of urban land for 1963 -

1988 is 10.62 percent per annum. Thus overall, the city 

has been expanding for the period before 1982 but has 

started to slow down its pace of development since 1982. 

The foregoing analys~s explain the changing morpho

logy of Ilorin. Although the trend just described gives 

a pictùre of the changing morphology of the city, it is 

desirable to explore whether the growth conforms with any 

existing model. 

' 
Figure 5.7 depicts the growth of built-up area of 

the city. The curve also shows that between 1963 - 1973 

the city witnessed spatial expansion. Also the period 

1973 - 1982 experienced further growth in the area of 

the city. However there was a decline in the growth 
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between 1982 - 1988. Such a pattern of gr·owth can best 

be described by three components of a diffusion process 

name~y, primary, expansion and condensation or declining 

phe1ses. (Brown and Cox, 1971, Jones, 1966, Casetti, ·1969). 

This S -. shaped curve describing. the couts~ of a 

diffusion process is known as a logistic curve. It is 

• very common one in diffusion problems, and there are 

good theoretical and empirical reasons why such a curve 

describes many processes of diffusion. The logistic curve 

is usually represented mathematically by the.equation 

p = u 

1 + e a - bt 

in which U represents the upper limit of growth, The letter 

e is a mathematical constant with the approximate valu~ 

of 2.7183. This constant is raised to the power or 

exponent a - bt; where a and b are particular values 

that will change from one diffusion problem to another. 

The value a controls the height above the t (time) -

axis where the S - shaped curve staris, ~hilj b determines 

how quickly it rises. 
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Thus the period when the city originated represents 

the.primary stage of the diffusion process, those between 

1963 and 1973 and also between 1973 and 1982 represent 

an expansion period before an equilibrum stage was 

reached. The diffusion processes can be described in 

relation to the economic climate of the country and how 

it has affected physical development. The primary stage 

represents when the city started to develop both physically 

and economically. 

The expansion stage can be described as falling within 

the period when the city started to witness rapid physical 

devélopment more especially from 1967 when it became a 

state capital and also during the period of"oil boom" 

when the economy of the country was buo~ant. This period 

was reflected in every sphere of the country's development. 

The declining stage of the logistic curve in which the 

rate of growth of urban land slows down falls within the 

period of "austerity" when the economy of the 

country began to experience a down turn. This stage is 
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is still being experienc~d in the country now and has 

affected all spheres of the country's development. 

Thus far, an attempt has been made to describe 

the changing morphology of Ilorin and its effect on the 

expansion of the city. ln like manner, there is the 

need to understand the pattern and characteristics of 

network development in the city in order to provide the 

required background for the understanding of the relation-

, ships_between road development and urban expansion. 

Thus the focus of the next chapter is on the evolution 

of routes in the city. 
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CHAPTER SIX 

SPATIAL PATTERN OF ROAD DEVELOPMENT 

ln Chapter IV, various aspects of the routes in 

Ilorin were discussed. Eight routes were selected 

for specific attention and studied with refèrence 

to their quality and traffic carrying capacity. 

In this chapter, the important aspect of the 

evolution of the urban roads are discussed as they 

affect the morphology of the town. 

6.1 The Network Factor In Urbarr Development 

A network has been defined as a ·geometric 

structure designed to tie together two or more 

places located in space, lAbler, Adams and Gould, 

1972). It may therefore be considered as a set of 

points and lines such that each point represents 

an origin, an intersection, or a terminal or a 

major settlement located on the road·and each line 

corresponds to an existing route. Road network 

constitutes an important element in urbon development 

as roads provide accessibility to the different land 

CODESRIA
 - L

IB
RARY



- 197 -

uses in an urban area. Thus th~ proper functioning of 

an urban area depends on an efficient transportation 

network. So important is the network factor in urban 

development that cities aie incapabl~-~f existence except 

when adequate transport facilities exist. 

Because of the importance of road network, a lot of 

attention has been given toit on a regional level using 

various approaches such as the morphologie~! approach, 

functional approach and topological approach. In recent 

times, however, the topological approach usin~ the Graph

theoretic method has turned out to be extensively used 

because of its quantifiable characteristics. Such works 

include ~arrison and Marble l 1960) who opplied graph-theoretic 

measures to regional highway networks, Nystuen and uacey 

\1961) who analysed functionol connections between central 

places based upon communication flows in a network using 

graph-theoretic con~epts. Essentially, these works had 

been on a regional level. Studies of intra~urban network 
! \ 1' 

using the graph-theoretic èoncepts ~re .scanty& t-or example, 

Muraco l 1972) u sed grap h-theoret ic techn iq1Je in----his s-t-vdy 
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of intra-urban accessibility Ogunsanya l 1986) applied 
! 

graph theory for the estimation of traffic flow in 

Barnsley, U.K. It is thus believed that the technique 

os used even on regional btisis con be extended to the 

urban analysis. The main advantage of graph theory is 

thot it provides on appropriate language suitable for 

measurement and analysis of the structure of transport

ation networks. 

In graph theoretic applications to transport networks, 

locations or points ore interpreted as nodes or vertices 

while the routes are links or edges. ln the regional 

scale application of graph-theoretic technique, settlements 

are taken as nodes and the routes as links in a network. 

ln'the intra~urban application however, the ,nodes are 

considered as intersections or junctions and the roads as 

links in the networ~, lUgunsanya, 1986) •. This allows for the 

abstraction of an urban road network as a graph for the 

determination of its structural pattern. 

ln using the graph theory various indices have been 

suggested lsee Kansky, 1963). In this work however, the 

indices used include: 
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la) Alpha index, defined as the ratio betwecn 

the actual number of loops in a graph and 

the maximum possible number. The range of 

the alpha index is from O to 1.0 inqicating 

absolute non connectivity.to pèrfect connec

tivity. 

lb) Beta index, defined as the number of linkages 

per place or node and measures the linkage 

intensity. The range of the beta index is 

from 0.5 for minimally connected graph and 

3.0 for maximally connected graph. 

le) ~amma index, defined as the ratio between 

the number of edges in a network a~a-ih~ -·-~ 

maximum possible number of edges in the 

grap~. The limits of the gamma index are 

0 and 1.0 indicating non-connectivity to 

maximal connectivity. • 1 
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(d) Eta index, defined as the ratio between 

the total length of the network and the 

nu.mber of edges. 

To facilitate the discussion on the 

intra-urban network studies, this chapter 

is divided into three sections viz: 

(1) lntra-urban network analysis in Ilorin. 

(2) Evolution of intra-urban networks. 

(3) Composite growth pattern pf network. 

6.2 Intra-Urban Network Analysis In Ilorin 

In order to study the intra-urban network by 

periods, the city's networks have been.abstracted 

in form of graphs for 1963, 1973, 1982 and 1988. 

Only the main road networks were mapped from 

the aerial photographs and used for the a~alysiso 

Figs 6.1, 6.2, 6.5 and 6.7 show the ci.ty'sroad 

network patterns while Figs 6.3, 6.4, 6.6 and 6.8 

show the graph representations of the networks for 

1963, 1973, 1982 and 1988 respectively. The gràph 
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representation of a network is essentially an idealised form 

of the network. In such graphs, only top~logical distances 

are shown. 

Table 6.1 shows the structural indices of the city's 

networks by periods. from the graphs it can be observed that 

in 1963, the city's network had 13 vertices and 17 edges 

while in 1973 the network had 20 vertices and 30 edges •. In 

1982, there were 45 vertices and 68 edges while in 1988, 

the network had 49 vertices and 72 edges. This· trend shows 

that the roôd network of the city has been growing over the 

years. 

The values of other structural indices os shown on Table 

6.1 show that in 1963; the value of the alpha index was 0.24 

showing that the network was 24 percent connected while the 

value of the beta index was 1.31 indicating that the linkage 

intensity for the network wos 1.31. The gomma index for the 

same p~riod was 0.52 showing that the petwork h~d 52 percent 

level of connectivity while the Eta index or average edge 

was 0.71. 
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The ~nalysi~ also shows that in 1973, the alpha index 

was 0.31 indicating that the city's network was now 31 

percent connected while the beta index was 1.5 showing that · 

the linkage intensity had increased to 1.5. for the same 

period, the gomma index was 0.56 showing that the level of 

connectivity of the network had increased to 56 percent 

while the eta index or average edge had also increased 

to 0.92. 

ln 1982 however, the alpha index decreased to 0.28 

indicating that the city's network was then 28 petcent 

connected while the beta index was 1.51. The gamma index for 

this period was 0.53 indicating that the level of connectivity 

of the network had decreased to 53 percent while the eta 

index ,or average. edge had. however in ci;ea sed to ~. 99 o The 

decrease in the values of alpha and gamma indic~s for this 

' period indicates that there were relatively few alternative 

routes added to the city's network. 

In 1988, the alpha index still decreased to 0.26 showing 

that the ci~y's network was only 26 percent connected while 
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Fig. 6.8 :Graph representation of roodnetwork of Ilorin, 1988. 
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Table 6.1 Structural Indices Of Intrc-Urban Networks 

Year Alpha Beta Gamma Eta INumber of,Length of 
Index Index Index Index . Seaments· Paths (Km) . . 

1963 0.24 1 .. 31 0.52 0.71 17 12 

1973 0.31 1. 5 1.56 0.92 30 ' 22.7 

1982 0.28 1.51 0.53 0.99 68 67 

1988 0.26 1.47 0.51 1. 19 72 86 

Source: Author's Data Analysis, 1988 
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the beta index decreased to 1.47 indicating that the 

linkage intensity of the network had also decreased. For 

the same period, the gamma index was 0.51 indicating that 

the level of connectivity of the network had also decreased 

to 51 percent while the eta index or average edge had 

however increased to 1. 19. 

The increases in the values of alpha, beta and gamma 

between 1963 and 1973 simply suggest improvement in the 

level of connectivity arid the linkage intensity of the 

city's network during this period. The decreases in the 

values of beta and gamma between 1973 and 1988 suggest that 

during this period, few alternative links were constructed 

in the city's network. In general, the index values of 

beta and gamma in a network have direct correlation with 

levels of economic developmènt. The increases in the values 

of the eta index between 1963 and 1988 suggest that the 

index was senstive to the economic significanc~ of road 

development in the city during this period. 

The other facts that emerge from this analysis ore that 

the city's network are compact and highly irreducible. 
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Also, the f~ct that the value of the beta ind~x 

is greater than unity fo.r each period goes to 

confi~m th~s compactnes~. fhe increases in the 

number of segments and length of paths as sbown 
i 

on Table 6.1 are clear indication~ of the progre- · 

ssive road development in the city. 

6.3 Evolution Of lntra-Urban Ne.twork 

'" 

The evolution of intra~urbon road network in 

Ilorin can be describèd in two phases. The first 

phase is t.hP. pattern when the city was. only a provincia.l 

headquarter. until when i t bec.orne a state capital in 

1967. During this period, some of the intra-urban 

' . ' 
' 

ràads were maintained by the Motive Authority while the· \ 

Federal Government maintained Lugos, Abdul Aziz Attah, 

E rn i r ' s an d Je b b o r o a d s • The s e r o ad s ,~ e n: p art o f t h e 

stretch of the Lagos - Ilorin - Kaduna 'Trunk /\ r6ad 

that links the Southern and Mortlicrn parts .of the 

country. In the early six.ties, the Gov·ernment of 

Northern Migeria was responsib.le for .the maintenance of l . 1 
.1 

. ·1 
1 
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many of the intra-urban roads such as Balogun Alanamu, 

Kaima, Balogun Gambari, Balogun Fulani, Princess, Offa, 

Amilegbe and Pakata roads. 

The second phase is the development of intra-urban 

roads since it became astate capital in 1967. At the 

inception of making Ilorin the Kwara State Capital, the city 

had to be given a face lift that befitted astate capital. 

Thus new roads were built and old ones rehabilitated 

especially during the 19i3/74 financial year. During the 

state's second development plan (1975 - 1980), substdntial 

financial allocation was made for the developmerit of the 

city's intra-urban roads. During this period, the sum 

of ~9.54 million was allocated for the construction of 

14.llKm dual carriageways. These roads include Murtala Way, 

Ahmadu Bello Way/Sulu Gambari road, Umoru Audi road and 
' . ' 

Fate road. Further, the sum of MTS.424 million was ailocated 

for the rehabilitation of 22 roads ln the city. 

In subsequent plans, roads such as Taiw9, Emir, Lagos 

and Gambari - Amilegbe roads were upgraded to dual carriage 

ways. Unity road (now Wahab Folawiyo road) was constructed 
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during this period. During the (1981 - 85) plan period, 

Adewole Estate road, Asa Dam and New Yidi ronds were 

upgraded and linked with the intra-urban network to irnprove 

accessibility in the city. In 1987, the south link road 

was constructed to link Asa Dam road with Ajossep9 road. 

The growth of the city's road networks can be further 

explained by considering the composit~ growth pattern. 

6.4 Composite Growth Pattern Of Road Network · 

The composite growth pattern of intro-urbcn road netwurk 

in Ilorin con be described in terms of the progressive 

development of the network over the years. This takes the 

form of both spatial and temporal development of the network. 

Fig 6.9 shows the composite growth pattern of the networ.k 

while Tables 6.2, 6.3 and 6.4 show the analyses of the 

growth pattern. From Table 6.2, it can be seen that 

between 1.963-and 1973, the alpha index changed by ü.07 

in.dicating a 29.17 percent change,in the connectivity of the 
' 

city's network while the beta index changed by 0.2 indicating 

a 15.38 percent change in the neiwork's link~ge intensity~·-
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For the same period, the gamma index changed by 0.04 showing 

a 7.69 percent change in the level of connectivity of the 

network while the eta index changed by 0.21 indicating a 

29.58 percent change in this ~tructural index. 

Between 1973 and 1982 the alpha index changed by -0.03 

indicating a -9.68 percent change in the connectivity of the 

city's network while the beta index ~hanged by 0.01 showing 

a 0.67 percent change in the network's linkage intensity. 

For this period, the gamma index changed by -0.03 indicating 

a -5. 36 perce.nt in the level of connect ivi ty of the ci ty 's 

network while the eta index changed by 0.07 indicating a 

7.61 percent change in this structural index. 

~etween 1982 and 1988, the alpha, index cha~ged by 

~0~02 indicating a -7.14 percent change in t~e connectivity 
i 

of the network while the beta index changed by -0.04 indicating 

a -2.65 percent change in the network's linkage intensity. 

The gamma index for this period also changed by.-0.02 indicating 

a -3.77 percent change in the level of connectivity of the 

network while the eta index changed by 0.2 indicating a 

20.2 percent change in this structural index. 
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Table 6.2 Changes In The Strucurual Indices Of 
NetWork (1963 - 1973) 

Structural Absoll•te 
1963 1973 

Indices Char.!.9.2.__._ 

Alpha index 0.24 0.31 1 0~07 
' 

Beta index 1. 31 1. 5 0.2 

' Gamma index 0.52 0.56 o. 64 · 

Eta index 0.71 0.92 Oe21 

No of Segments 17 30 13 

Length of road(km 12 22.7 10.7 

Source: Author's Data Analysis, 1988 

,1. 
1" 

1-.-f.hc1n9e 

29. 17 

15.38 

7.69 

29.58 

76._47 

89 0 17 

Table 6.3: Changes In The Structural Indices Of Net~o~k 
(1973 Î982) 

Structural 1973 1982 Index. 

Alp~a index 0.31 0.28 

Beta index 1.5 1. 51 

Gamma index. 0.56 o.53 

Eta index 0.92 0.99 

No of Segments 30 68 

Length of road(k 1 ) 2?..7 67 

Source:. Author's Dota Analysis, l98B 

-Absolute 
Chan9e 

-0.03 

0.01 

-0.03 

0.07 

3B 

4.,1. 3 

·-1o 
Cl1c.1n~ 

-9.68 

0.67 

-5.36 

7.61 

126.67 

175. 15 
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Further, the total number of road segments betwe~n 1963 

and 1973 chonged · by 13 representing 76.47 pe:,:cen t while 

the total length of roads changed by 10.7km _representing 

89.17 percent increase. Between 1973 ond 1-9--H2, the to--t--a-l 

number of road segments changed by 38 indicating a 126.67 

percent increase while the total length of. rocids changed by· 

44.3km representing a 195.15 percent increas~. With 

respect to the period between 198? and 1988, th~ total 

number of road segments changed by 4 represeJ1ti11~ o 5.88 

percent increase while the length of roads changed by 17km 

representing a 28.36 percent increase. 

Table 6. 4 Ch~g·es In The Stru cturcl lndi ces 
Of Metwork (1982 - 19M) 

---~ 
Structural 1982 1988 

Ab solt•tG 
Indicss Char!] c 

Alpha index 0.28 0.26 -0.02 

Beta index 1.51 1.47 -0.0-4 

Gamma lndex 0.53 0.51 -0.02 

Eta index 0.99 1. 19 0.2 

No of Segments 68 72 4 

Length of road~km > 67 86 19 

Source : Au th or ' s Data An al y sis, 19 ü fl 

af ,., 
"--~1an9e · 

"-7. 1,1 

-2.65 

... 3 0 77 

2C.2 

5. ne 
28.36 
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The general pattern of chan~es in the development 

indices show that the network experienced sign.ificont 

growth b etween 196 3 and 1973. This can b,a att r ibu ted to 

the fact that within this period·, the city griew from being 

a provincial headquarters to astate headquart~!"i and the 

consequent attention paid to the construction of ncw roads 

and the improvement of existing ones. 

Between 1973 and 1982, there was st.i.J.J. s0rnc c1ttentio11 

paid to the development of intra-urban road i1etwork but 

the strigent measures being adopted by gove.-rnment in 

respect of funds being allocated to all sectors of the 

economy a f f ec ted road cons truc tian. The patt€I'!1 of changes 

in the network indices between 1982 and 1988 are clear 

indications of the general state of the 6ountry's economy. 

Besicles, the initial rapid growth experiencecl by the city's 

net:work was commensurate with the city's ropid expansion. ·· 

As the ci ty • s expansion s lowed down, .there t,·c1 s al so a 

decline in road construction. Although some improvements 

were made on existing road networks, no signif.i.ccnt con

struction of new roads took place during this p,:iriod. 
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The growth of the ci ty 's network ls further · 

depicted by the curve in Fig 6.10. This is an otterrpt to 

see if the development of the road network in the city 

conforms to any existing model. As with the growth of 

urban-land in chopter IV, the pattern of network growth 

in the city conforms to the logistic curve. The cumu

lative totols of road segments agoin conform to the primory, 

rapid and declining phases of a diffusion process. (see 

Casetti, 1969). From Fig 6.10, it con be seen that the 

period 1963 - 1973 represents the primary phase, while the 

expansion phase occurred between 1973 and 19820 After 

1982, a deceleration of road development has started 

to set in. The reasons for this trend in road network 

growth con be attributed to the changing nature of the 

country's economy. Secondly, road networks cannot grow 

indefinitely. · The city's expansion is also a significant 

factor in network growth. 

CODESRIA
 - L

IB
RARY



100 

90 

î 
·- 80 -..5iZ 

~ 70 
_g 

en 
l!60 
::, 
0 ... 
... 50 
0 

... 
Q) 

..c 40 
E 
::, 

z 30 

20 

10 

- 220 ·-

1963 i973 
Period 

1982 1988 

Fig. 6.to: Network growth in Ilorin 1963-1988. 

CODESRIA
 - L

IB
RARY



- 221 -

The foregoing analyses of growth in road network 
< 

have helped to establish a tomplimentary form of develop-

me~t between road development and urban expansion. These 

analyses are however not sufficient for predictive purposes. 

The next chapter is an attempt to n1odel road development 

and urban expansion for sucl1 predictive uses. 
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CHAPTER SEVEN 

t100ELLING URBAN EXPANSION 

The discussions in chapters V and VI have helped 

to elucidate the evolutionary changes in the built-up 

area of Ilorin and its transportation networks. The 

results of the mentioned chapters have also shown that 

a spatio-temporel relationship exists between the network 

development and the spatial expansion of the city. The 

evolutionary changes in the network structure of the city 

are controlled by th~ magnitude of changes in the built-

up area. 

However, planning for the growth of~· city and 

its transportation networks becomes meani~gful if 

predictive models of the. growth of ·such a city and the 

st~uctOre of. its transportation networks con be formulated. 

In developing a spatio-temporel mode! of urban 

expansion, one must be able to d~termine the network 

structure and urban form of a city at any given time. 

Such a mode! can then be used to simulote the form 

of a city for a predetermined network pattern. This 
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chapter is concerned with the identification of 

basic factors of urban expansion and the use of 

such. factors for the modelling of urban expansion 

in Ilorin. The chapter is also concerned with the 

simulation of the growth of the city •. 

7.1 Factors Of Urban Expansion 

ln modelling urban expansion, it is important to 

·identify those factors responsible for the morphology 

of a city. Such factors con then be used to establish 

a relationship·between the form of a city at any given 

time and one or more of the identified independent 

variables. Thus. a change in the value~ of the indepen

dent variables is accompanied by a change in the form 

of the city. An important requirement of the 

, ,,.independ~nt variables is-that they.must.be·both·measu-
1· ' t 

rable and amenable to accurate forecasting. This is 

necessary in order to make r~li~ble forecasts of the 

form of a city given a set of independent variables. 

In this study the factors considered to bé useful 

explanatory variables for determining ~he morphology 

of a city at a given time are: 
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(i) Population of the city {ii) city's level of 

industrialisation (iii) level of rctail trade 

(iv) provision of amenities (v) Urban services 

' (vi) Land speculation {vii) Transportation 

(viii) Land use 

(a) Measurement of Exelanatory Variables 

Table 7.1 indicates the selected explanat~iy 

variables and the rnethods for measuring them. 

,Poeulation 

The first explanatory variable 1s the population 
l 

of the city. The choice of population as an cxplanatory 

variable is based on the fact that urban centres both in 

developed and developing world attract population in tl1e 

form of rural-urban migration. Lampard ( 1955) c1ttributed 

this drift in population to the advctntag~s of access to 

metropolitan labour pool. In fact Czamanski( 1964) 

emphasized that job-creating investments result in a 

city's population growth. 
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- · Table 7. 1 · · E:xplanatory Variabl~-9.nd Their: Measurements 

---.-
Variable Surrogate Measure 

1. Population Population for different periods 

2. Industrialisation Industrial employment 

3. Retail trade Employment in retail trade 

4. Amenities Primary School enrollment 

5. Urban Services Hoter c,onsumption per capita 

6. Land Speculation Land cost per piot 

7. Transportation Per Capita Income 

8. Land use Total employmellt 

Preston (1971, 1972) attributed the attractive nature 

of the urban centre to the opportunity of attracti~e job 

markets in city centres while Johnson (1972) identified 

improvement in medical techniques, in sani tation and J.n 

the general standard of living as factors leading to 

natural increase of population in urban centres. The 

effect of continuous urbqn popu·latio·n growth is an 

increasing demand for more housing and consequerHly urban 

expansion (Clark, 1965)0 
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In Nigeria, there is the concentration of employment 

' 
opportunities and better standard of living in'urban 

centres which conti~uously attract population. Thus rural-
' 

urban migration becomes a significant factor of r9pid 

population and consequently urban growth in these urban 

centres. For exemple, average annuel rates of growth of 

urban populations in Nigeria were found to be 3.8 percent 

for ·1965 - 1970; 6.2 percent for 1970 - 1975 and 5.8 

percent for 1975 - 1980 (E.C.A. 1980). This trend in 

population growth in urban centres of Nigeria is sure to 

continue and populatio~ has therefore been chosen in this 

study as a contributory factor to urban expansion. 

As for the measurement procedure, population data 

in a time-series form are generally scarce for individuel 

cities (Richardson, 1971). Most population figures used 

for planning purposes rely on census information and 

their projections. The population census. figure for Ilorin 

for 1963 and its projections were used for this study. 
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Industrialisation 

The second factor in explaining urban expansion is 

the city's level of industrialisation. Industrialisation 

is the degree of industriel development of an area. 

This factor is considered important because industriel 

development has been identified as the leading sector 

of economic growth due toits high linkages (Myrdal and 

·Hirshman, 1957; Friedman, 1966). The rote of urban 

development is in direct proportion to the rate of 

economic growth. 

Preston (1971) identified industriel dispersal as 

one of the for ces shoping urban pattern •. He con tends 

that the nature of industriel developments especially 

large enterprises seeking such locations as.the urban 

periphery, results in indu~trial dispersal a~d_c6nse

quently urban growth. Similarly Green (1966) found a 

significant relationship between city growth and 

employment in local market-oriented industries while 

Blumenfeld (1965) contends that fast growth in cities 

depends on the local service industries. Industriali

sation is therefore considered_an important factor in 

urban growth. 
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In measuring industrialisation, Lipton {1977) used 

capital expenditures by manufacturers as well as the 

level of blue-collar workforce to measure the level of 

manufacturing activity in twenty United States cities. 

Ureen {1966) on the other hand suggested teriiary 

employment as a proxy for the measurement of the level 

of a city's industrialisation while Oyebanji l1981) 

used percentage of population engaged in manufacturing 

industry as a ~easure of industriel growth. 

Data on capital expenditures by manufacturing 

industries are not available for Ilorin. Thus data on 

the number of workers engaged in manufa~1uring employment 

in the city were used. 

Commercial Activities 

The third factor is the commercial activities in 

the city. This factor is considered important becausw 

traditionally, business is assoc~cted very closely 
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wi th the people and also u rban growt h. · ,'\c cordi ng to 

Trewartra (1943) there is a close rela~ionship beh,reen 

peopl~ settlement and commerce. Commercial development, 

especially retail trade, is usually considered to be 

consequent to developments in other sectors. Indeed, some 

scholars consider the spread in retail trade through the 

development of shopping centres as a catalytic factor 

attracting other economic and residential enterprises 

(Epst~in, 1967; Muller, 1981; t'lorrill, 1987.; Steiness, 1982) 0 

According to them, an increase irt the number of major retail 

centres in an urban area could be associated witl1 the area 0 s 

development. Epstein (1967) identified two maJor types of 

commercial developrnent in the urban expansion. rhese 

are conseq•,,ent commercial expansion and ca talytic commercial 

expansion. \/hile consequent commercial e,<pa11s1.ot1 is a 

response to an observed established mc1rket·;·pote11tiul as is 

exernplified by commercial strips alo11g business streets, 

catalytic commercial expansion is a reactio11 to a.lready· 

established residence and is seen as a major force tliat 

ac·ts as a spur for further urban gro\tth. 
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As for measurement of commercial activities, 

Krakover l1982) used the number of employees engaged in 

retail activity as a surrogate measur~ for commercial 

development. , In this study data on employment in retail 

trade is also used as a proxy for commercial development 

in the city. 

Social Amenities 

The fourth factor is provision of amenities. The 

extension of amenities to different parts 6f an urban 

area brings land within such areas closer to the point of 

actual development. According to Preston t l971 r--o,1e or·· 
) 

the forces stimulatin9 urban development is the immigra

tion of numerous people to the urban areas because of 

opportunity to enjoy amenities such as schools, water, 

electricity etc. Such living nee<ls are usually numerous 

at the fringe because of accessibilities resulting from 

urban expansion. ~urther, urban dwellers seek housing 
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environments which offer accessibility to urban facili~ 
' 

ties (Clark, 1965). Thus the ~earch by urban dwellers 

for housing environments which offer accessibility to 

urban ·facilities result in urban expansion. 

The problem usually encountered with the measurement 

of amenities is the choice of apprdpriate surrogate 

measure due to the multifaceted nature of this factor. 

One approach is to regard provision of amenities as 

indicator of urban development. Using this notion, Berry 

(1961) suggested energy consumption per capit~, value of 

imports and population density as possible measures of 

development of an area. Berry came up with 43 such 

measures and contended that any one of them might serve 

as an index of development in an appropriate fashion. 

On the other hand Nichols (1969), Moseley (1973), Pred 

(197~) contended that composite as ~ell as s,~gle

dimensioned variables con be used to rep~e~ent development 

indices. Using this notion, Krako~er (1982) used growth 

in retail trade sector to analyse the spati~l teor

ganisation of growth in urban fields in the eastern 

United States. 
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In this study, data on energy consumption and 

population density are not available for the cityo 

Provision of educational facilities measured in terms 

of enrolment in primary education has thus been used 

as an index for provision of amenity. This is because 

primary education is free and universel in Nigeria while 

secondary and tertiary education are optional. 

' 
Urban Services 

The fifth factor is closely related to the fourth. 

The point of divergence that has not led to grouping 

them together is that urban services ore those essentiel 

services that make the city to -function. Amongst the 

essentiel services usually cited in the literature are 

water and electricity, sewage disposa! systems and 

convenient means of transportation. The need for the 

provision of urban services commensurate witl1 urban 

population giowth has been pointed out by Mabogur,je ll973) 
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and Adeniyi (1978). In many of these urban centres, the 

inability of urban governments to adequately provide 

urban services lead to overstretching of the services and 

the spread of slums. To the extent that expansion 

necessitates the extension of these services to newly 

developing areas, Harvey and Clark (1965) hav~ suggested 

that the economies of utilities may induce sprawl in the 

uncontrolled periphery. Also Clawson (1962) has pointed 

out that the provision of new services in an urban area 

gives a fillip toward further development. Thus provision 

of urban services has been identified as a factor of urban 
1 

expansion. 

In measuring the level of pro~ision of .urban services, 

indices such as water consumption per capita and electri

city consumption con be used (see Berry 1962). In this 

study, information on electricity consumption per capita 

were not readily available. Hence, water consumption per 

capita ha~ been used. 
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Land Speculation 

The sixth factor is land speculation. Land specula

tion entails the with-holding of land for dev-el"opmetrt in--

anticipation of future high land prices. Such expectotions 

of future land prices and dates -0f maximum net gains results 

in the premature subdivision of land and uncoordinated 

development. According to Harvey a~d Clark (1965), the 

consequences of independent increamental additions to 

urban land is a growth process permitting a sprawl pattern. 

Further, Clawson (1962) hos argued ihat urban iprawl and 

speculation in raw suburban land are the naturel consequ

ences of the economic and social processes in an area. 

For exemple, the independence of placement and timing of 

speculative ventures permits a sprawl pattern. It is 

this lack of coordination of the decision to speculate 

which produces sprawl. 

As for the measurement of land speculation, Clawson 

(1962) has suggested that when land cornes within the zone 

of suburban influence, for possible later development, its 

prices and taxes often rise. It is therefore considered 

reasonable that a surrogate measure for land speculation 
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is the changing cost of land. Thus the cost of a plot 

of land for different periods has been chosen as a 

measure of land speculation. 

Transportation 

The seventh factor is transportation. Transpor

tation has been identified as a catalyst of urban 

expansion. According to Harvey and Clark (1965), it 

is the automobile which permits access to remote areas 

that provides the essentiol condition which allows 

expansion to occur. 

Thus over time, transport provision has promoted 

the outward expansion of cities. According to Beesley 

and Kain {1964), the city evolves through time in ways 

which depend upon the sequences in which changes in 

land use and movement facilities are introduced. 

~Scholars have looked at the measurement of trans

portation facility from the point of view of urban travel 
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demand and trips generated by the inhabitants 

of a city. Such a demand is a function of income 

level, car ownership and persona! preference. 

According to Bruton (1970), rapid car ownership as 

well as improved local transport facilities accele

rate the trend of trips from the city centres to 

,the fringes of the cities. On the other,. ~and, 

Maunder l1982) observed th~t trip making in.creases 

' with income. Thus the higher the income, the 

higher the number of trips made. Per capita income 

has thus been used in this study as a measure of 

travel demand in the city. 
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Land Use Control 

The eighth factor is land use control of the city. 

The importance of land use control as a factor of urban 

expansion is that inefficient land use control and 

failure of government to prevent heterogeneous land uses 

con tribu te to urban expansion ( Harvey and Clark, 1965). 

According to Preston (1971) growth in certain areas of 

an urban centre can be stimulated in their early stages 

by the search for cheap land. This search, if not 

controlled, scatters urban development and contributes 

to sprawl. 

In measuring land use, Starkie (1967) put forward 

gross or net income sales, employment size and floor 

space area as surrogates for estimating different types 

of land use in a city. Ogunsanya (1982) used employment 

size as a surrogate measure for land use in ~agos 

metropolis. Employment was considered useful because 

there is·a relationship between a land use typè and 

the number of people employed (Also see Oduola, 1973). 

.~. ,, 
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In this study, employment ,size has <.3lso been adopted 

as a surrogate measure for land use because data on net 

income sales and floor space area were not available for 

the city. 

7.2 Regression Model Of Urban Expansion 

The approach adopted .here in modelling urban expan

sion is to identify the salient variables to use out of 

the independent variables hypothesised to be factors of 

urban expansion. The identified variables are then used 

to simulate urban growth. 

From the foregoing discussion of ·factors of urban 

expansion, it con be conceptualised that the growth of 

the city is influenced by a set of independent variables 

X1, X2 , X3, ••••••••• X8, and that a relation ship exists 

such that 

Y = f(X 11 X2, x3, X4, x5, x6~ x
7

i x8 ) (1) 

where 

x1 represents population of the city 

x2 represents city's level of industrialisation 

X3 represents level of retail trade 

X4 represents provision of amenities 

CODESRIA
 - L

IB
RARY



- 239 -

x5. represents urban services 

x
6 

. represents land speculation 

x
7 

represents transportation 

x
8 

represents land use 

Y represents the built-up arec of the city. 

By this approach, we seek to derive an equation which 

weights the individuel independent variables according to 

their effects upon the dependent variable. Thus 

equation (1) can be made operational in the form of a 

multiple regression equation. 

y = (2) 

where b
1

, b2 •••••• b8 ore the weights determin~d by 

empirical evidence, a is a constant (the intercept) and 

e is the-error term which explains the effects of the 

unspecified variables. Using the values of the built-

up area of the city at different periods as the dependent 

variable and the factors of urban.~xpansion as the 

independent variables, it is possible using the least 

squares technique to establish the values. of the a' 

and b's. Such use of the least squares techniques 

assumes that the relationship between the dependent and 
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independent variables is linear. Even if the relationship 

between the dependent and independent variables is not 

linear, Chisholm and O'Sullivan (1973) have explained 

that such non-linearity could be neglected. 

The regression procedure selected for the analysis 

is the stepwise regression. The stepwise regression has 

the quality of selecting thoseindependent variables that 

statistically explain the greatest variance in the 

dependent variableso The independent variables that enter 

the regression equation each individually and independently 

explains part of the variance in the dependent .variables. 

The outline of the steps involved in tl1e stepwise 

procedure according to Draper and Smith (1966) a11d 

reported in Ogunsanya (1984) ore: 

Step 1: Compute the simple correlation coefficients 

between the dependent and independent variables 

and select the variable with the higl1est 

coefficients, x4 say for the regressior1 equation. 

·-
Step 2: Compute tl1e partial correlation coefficients 

and select the variables with the highest 

partial coefficient as the next variable x
1

, 
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Step 3: Ccimpute r~gression equation Z = f(X 4, X1 ) and 

using the criterion r
1 

to exclude and F2 to 

include, decision is made whether to retain 

x
4 

in the light of including x
1

• The partial 

correlation coefficient for the remaining 

- variables are computed and the next variable 

x
2

, say, is selected as in step 2. 

Step 4: The regression equation Z = f(X 4 , X~, x2 ) is then 

computed and x
4 

and x2 are examined as to their 

significance. The d~cision is then. made as to 

whether they should be retained. before an addi

tional variable to be included is determined as 

in step 3. This continues until al! the variables 

are exhausted and the final best equation selected. 

The computation for this analysis was done on the 

University of Ilorin Micro-Computer AMSTRAD Mode! PC 

1512 DD. 
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7.3 Results Of The Regression Mode! 

Before further discussion of the mode! out-

put explaining the relationship between the depen

dent and the identified independent variables, it· 

is pertinent to consider the coefficients of 

correlation obtoined for the pairs of eight variables 

listed in Table i.2. The coefficient of correlation 

quantifies the relationship between two observed 

geographic factors and shows the direc~ion and 

strength of relationship between the variables. 

A detailed analysis of the table r~v•als a 

number of interesting relationships •. First is 

the fact that most of the coefficients of corre

lation are positive indicating the te~dency for the 

variables to increase or fall together. Secondly, 

the dependent variable has high correlation coef

ficients of 0.97, 0.95, 0.98, 0.94, 0.77, 0.95 and 

0.97 with x1 lpopulation),X2 lindust~iolisation), 

x
3 

(commercial employment), x4 lAmenities provi~ion), 
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Table 72 Correlation Matrix Of The Deeendent And Indeeendent Variables 

x, x2 X3 X4 X5 1 x6 X7 X8 y 

y 1.0000 

xl 0.9709 1. 0000 

x2 0.9548 0.9866 1. 0000 

x3 0.9751 o. 9989 o. 9891 1.0000 

X4 0.9382 0.8483 o. 8025 0.8576 1. 0000 

X5- 0.7695 0.7886 0.6806 0.7758 r ·o.aooo 1.0000 

x6 0.9505 0.9847 o. 9937 0.9867 0.8118 0.7112 1. 0000 

X7 0.9704 0.9983 0.9760 0.9967. 0.8604· 0.8198 0.9751 1. 0000 

x8 -O. 1107 i -0.0281 -0.0743 -0.0410 -0.2085 -0.0416 -0.1553 -0.0050 1. 0000 

1 

Sou.rca: Computer Output 
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x
5 

(urban services), x6 (land speculati~n), and x7 

(land use) respectively. Also many of tJ1e variables 

are inter-correlated. for instance, x2 {industria

lisation) has a high correlation coefficient of 0.99 

with x
1 

(population) while x
3 

(commercial employment) 

has correlation coefficients of 0.99 and 0~98 with x
1 

(population) and x2 lindus~rialisation) respectively. 

x
4 

lamenities provision) has correlation coefficients 

of 0.85, 0.80 and 0.86 with xl (popula!iori), x2 lindu

strialisation) and x
3 

lcommercial employm~nt) respec

tively, while x5 (urban services) has correlatio11 

coefficients of 0.79, 0.68, 0.78 and 0.8 with x
1 

(population),X2 lindustrialisation), x
3 

(commercial 

employment) and x
4 

(amenities provision) r~spectively. 

x
6 

(land speculation) has correlation coefficients 

of 0.98, 0.99, 0.99, 0.81 and 0.7 with x
1 

lp~pulationJ, 

x2 (industrialisation), x3 (commercial employment), 

x
4 

(amenities provision} and X5 \urban servic~s) 

respectively while x7 (land use} has corrèlation 

coefficients of 0.99, Oo98, 0.99, 0.86, 0.82; and 
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0.98 with xl (population), x2 (industrialisation), 

x
3 

(commercial employment), x
4 

(amenities provision), 

x5 lurban services) and x6 lland speculation) respec

tively. rhis results in the problem of multicolli

nearity being built into the model. Howe~er, the 

step_wise regression technique adoptèd has the inherent 

advantage of overcoming the multicollinearity problem 

such .that only those variables that make the greatest 

contribution to the dependent variables are selected. 

A further observation of the analysis reveals that 

x8 which is land use in the city has consistently low 

and negative correlations with both the ~ependent and 

other variables. This may be due to the fact that this 

variable, which is represented by the total employment 

in the city, was estimated by considerin~ mainly secondary 

and ·tertiary employment in the city. It wàs not possible 

to obtain an accurate figure for the number·of people 

engaged in primary occupation. 
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However, the results of the correlation analysis 

must be interpreted with caution because deductions 

from such analysis are subjeét to limitations of 

statistical generalisation. 

Thus the dependent variable was further regressed 

against the independent variables using the stepwise 

procedure. The stepwise regression selects only two 

of the independent variables. These variables, namely 

(X 3 ) representing commercial employm~nt and (X4 ) 

representing schools enrollment as a surrogate for 

amenities, both account for 99.01% of the total 

variation in the dependent variable. This indicates 

that the two factors combined explained reasonably 

th~ spatial variat~on i~ the built~up_area of the city. 

Table 7~3 shows the summary for the ste~wise regression 

analysis. 
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Table 7.3 Regression Summary For Uependent 
And Independent Variables 

Oependent Independent Regression Standard 
Variable Variable Coefficients Errer 

x3 0.13899* 0.02407 
y 

X 
4 

0.03003* 0.00869 

Source: Computer Output. 

Computed 
f - Value 

33.36 

11.92 

= 0.9901: Regression Constant = 2.30676 

* Significant at 0.1500 level. 

Multiple regression equation is 

v = 2.~0676 + o.13899 x3 + 0.03003 x4 , 

where Y = Built~up Area; X3 = Commercial employment; 

= Schools enrolment. · 

From the regression summary, the coefficient of deter

mination (R2 ) is 0.9901 implying that onI;-:·o.99% of th~ 

total variance is unexplained by the combiried influence 

of the two .independent variables. It is usüal to seek 
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for additional elements of the environment responsible 

for the remaining unexplained 0.99%. Other elements 

that may probably account for the unexplained variance 

are ethri-ic segregation whereby the tradi tional arec of 

the city is inhabited mainly by the indigenes while the 

new arecs are occupied by the non-indegenes. 

Table 7.4 Summary Of Residuals 

Observed Computed Residual 
' 

1963 3.08961 3.09391 -0.00430 

1968 3.98091 3.62368 0.35723 

1973 4.69468 4.72010 -0.02542 

1978 6.21173 6.83406 -0.62233 

1982 10.00055 9.85529 o. 14526 · · 

1988 11.28960 11.00557 0.28403 

-
Source: Computer Output. 
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Table 7.4 shows the summary of residuals. 

This summary explains the deviation of the 

expected from the observed values. The distri

bution shows that the residuals are low ranging 

from -0.62 to 0.36. It con also be seen from 

the table that three of the observations record 

positive residuals while the rest th~ee record 

negative residuals. 

The mode! of urban expa~sion ·just obtained 

provides the essentiel ingredients for future 

simulation of the city. The next subsection is 

an attempt to simulate the city's growth. 
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Simulating Urban Growth 

tlost of tlir. analytical modcls usccJ fur dcscribing 

urban growth are of the determi.nisti"c linear regression 

type (Czamanski 1964; Lackschman and lkrnsr?n, 1965). Out 

according to Lowry (1964), a mode! of the rnetropolis 

should ideally be a dynamic system. The mode! should 

incorporate time lags, inertia factors, soquences of 

decisions and dynarnisrn that are apparent in 011y city 

system (Colenutt, 1970). Further, tlio 11on-incorporatio11 

of the time element into rnany of the linear urbon models 

results in the production of models tlial-·Co\iry:····c19<:i2î;-has 

termed "an instant city". In suc.h models, eacli new pattern 

of urban .dcvt?loprncnt is predicted independently which for. 

predictivc purposcs could be unreliable. 

Thus in our attempt to simulab:i urbon gro,4th, wc arc 

interested in building a set of models that ,.Jill permit 

experimentation ,..,ith urban forrn and structure and predic

tion of the future·. spatial rottern and operation of th<? 

city. Such experinentation or urban simulation rnoclel.U.110 

is not new. Infact simulation mod~lling is quite wel.l 

documented in Datty (1977).; Urown et al (197?); Goldbcrg 
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(1973a); Goldner, (1972); Harris (1965 and 1968); Putman 

(1972); Sweet (1972); Wilson (1969) and Ayeni (1979). 

In spite of this, simulation still remains an important 

technique for identifying future situation where a 

stochastic process is required. 

Our choice of a suitable mode! depends on the 

objective of study such that we con express relationships 

between variables and the rules for modelling our concept. 

Mode! builders have tried a variety of methods for the 

pr•dictive modelling of various phenomena-multiple regre

ssion and simulataneous equation systems (Lo~!Y, 1964; 

Hill, 1965; Kain 1962; Scott, 1968); linear programming 

( Herbert and Stevens, 1960; Schlager, 1964) and proba

bili s tic models such as Markov Chains (Harris, 1965) and 

Mont~ Carlo simulation (Morrill 1965; Chopin and Weiss, 
' ' 

1964). While linear models are representativ~ of the 

deterministic modelling approach, M~rkov Chain models 

and Monte Carlo simulation are probabilistic. 

The Monte Carlo simulation approach has often been 

adopted in Geographic research because most researchers 

in Geography subscribe to the view that observable 
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results of location decisions and actions appear to 

the observer as though they are governed by probabi

listic laws (Dacey, 1975). ln addition, urbéJn system 

has a number of properties that do not make it amenable 

to simulation by deterministic equation systems. Proce

sses seem to be probabilistic ~nd subject to possibl~ 

random fluctuations and disturbances that cannot be 

incorporated in a linear mode!. Thus Monte Carlo 

simulation has frequently bèen proposed as the naturel 
. ' 

framework for both investigating and experimenting with 

urban phenomena, (Garrison, 1962ï 1966; Chopin, 1962, 

1965; Harvey, 1960). 

7.5 The Monte Carlo Approa~h To Simulation Of Urban Growth 

The Mont~ Carlo simulation method involves "setting 

up a stochastic mode! of a real situation and then 

performing sampling experiment$jupon it" (Harling 1958; 
l ' . . 1 

Ackoff, 1962). The objective of the Monte Carlo tech~i-

que is to simulate patterns very comparable to real 

conditions in lieu of the unknown information which 

may dictate exact location in a deterministic mode!. 
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In the Monte Carlo simulation of a stochastic growth 

process a set of probabilities govern choice of behaviour. 

The new situations or states of the phenomenon of interest 

are outcomes of a selection process that is probabilistic 

in operation. Monte Carlo simulation has various uses 

one of which is for studying the transitional processes 

of a dynamic system. 

Monte Carlo simulation has received wide applications 

in both the physical and engineering sciences. It has 

also been applied in urban geographical problems. Its 

earliest application to urban modelling was by Oonnelly, 

Chopin et al (1964) who translated the Monte Carlo 

concept into a mode! in which the decisions to build 

on vacant land were conceived in probabilistic· terms. 

Hâgerstrand (1965) applied the concept in the study 

of diffusion processes while Morrill (1965a) utilised 

the technique in a s~udy of the expansion of urban 

fringe in Seatt~e. Morrill (1965b) applied the Monte 
' ' . 

Carlo ideas to the growth and spread of settlements 

in Sweden while Colenutt (1969) simu1ated roadside 

land uses especially bill boards using the Monte Carlo 
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concept. Ayeni (1969) ·used ihe Monte Carlo technique 

to simulate the pattern of development in lkere-Ekiti, 

Nigeria. 

Despite its wide application to geographical 

problems, the Monte Carlo technique suffers from some 

of the limitations of early urban simulation efforts. 

The first difficulty is the derivation of the probability 

surfaces as the surfaces should theoreticall_y __ be c_çwstr_y_c: 

ted or derived from some appropriate empirical observations. 

Authors have however used the actuel surface o.f development 

to calculate probability. Secondly; changes in the proba

bility surface over time are difficult to define. For this 

reason, subjective rules are introduced which may help 1n 

revealing some of the hidden structures of the ~rocess. 

Thirdly, there is the problem of management of the time 

dimension in the mode!, thus the mode! merely simulates 

spatial patterns that result from processes implicitly 

assumed to operate over time (Colenutt, 1970.). 
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Monte Carlo simulation ·techniqu~ must therefore be 

treated with caution. But if we are satisfied as to 

the theoretical interpretation of the random variables 

contained in the mode! and if we are treating aggregated 

events and certain that a simple theoretical mode! is 

inadequate to solve the problem, then. the Mbnte Carlo 

technique is an invaluable tool for problem solving. 

7.6 Procedures In The Monte Carlo Technique 

The steps involved in using a Monte Carlo technique 

as·outlined by Ayeni (1979) consist of the following: 

( i) formulation of a set of possible-hypotheses -on--· 

factors governing the system of interest. 

(ii) the construction of a matrix of probabilities 

from theoretical considerations abput the 

system of interest. 

(iii) the allocation procedure using both the 

probability matrix and a random number table. 

The set of hypotheses generated must be related to 

the nature of our system of iriterest. The probability 

surface must also be constructed directly from the same 

set of theoretical considerations. 

The urban arec under study is usually divided into 

cells which are assigned attractive scorei based on set 
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factors. Probability values and range of random numbers 

are then derived from the probability scores. 

7.7 Application Of The Monte Carlo 
Simulation Technique To Ilorin 

The foregoing procedures suggest a useful methodology 

for the application of Monte Çarlo· technique to simulate 

urban growth. Our conceptuel premise for the simulation 

of urban growth is based on Boyce's (1966) wave theory 

analog concept of metropolitan expansion. Of particular 

relevance to our simulation experiment- is the observation 

that cities grow outwards in different directions at 

different times, thus the edge of the metropolis is rarely 

equidistant from the central core. Further, the growth of 

the ci ty might be channelled into partîcülat··areasand 

retarded in others at any given time. · Barriers to growth 

could be physiographic, land use zoning or growth could · 

be transportation network induced (see also Ablet, Adams 

and Gould, 1972, p. 402). This analogy from a wave stand-

point can be interpreted in terms of popülation movement, 

urban density movement or the movement 'of urban fringe;. 
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In order to analyse the growth of Ilorin from a wave 

theory analog approach using th~ Mont~ Carlo simulation 

technique, the following procedures were followed: 

1. A set of hypotheses was formulated on factors 

governing urban expansion. 

2. A matrix of probabilities was then constructed 

from theoretical considerations about urban expansion. 

3. The probability matrix wa~ used ·in conjuètion with 

a random number table to allocate the items whose 

growth are being considered. 

The listed proceduies led to the formulation of the 

following hypotheses: 

(i) City's growth tends to follow directions of least 

resistance usually dictated by physiographic features 

such as hills, steep slopes and land liable to 

floodings. 

(ii) Developers seek for land near major .tarred roads 

to build.houses because of the advantages of 
1 1 

accessibility. 

(iii) Commercial activities and provision of amenities 

stimulate urban growth. 
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The following specific procedures were used to 

simulate the growth of Ilorin: 

1. The built-up areas of Ilorin mapped from the 1963, 1973 

and 1982 aerial photographs of the city at scales of 

1: 12,000; 1: 10,000 and 1: 6,000 respectively were reduced 

to a scale of 1: 50,000 to facilitat~ the simulation exercise. 

The technique used for the mapping is as described in 

chapter III. For each year of study, the study area was 

divided into grid cells of 0.25 square k1:_!_~~etr_~_:' ea_~_h_!

Although, in using the Monte Carlo techniqu~, the city can 

be partioned into wards, enumeration areas, squares or 

hexagon s, t_he choi ce· of squares i s be eau s~ · t hey are more 

convenient to handle and to facilitate easy interpretation. 

2. The road network patterns of the city were separately 

mapped from the aerial photographs and reduced also to a 

scale of 1: 50,000. In the case of simulating the pattern 

for 1973, the 1973 road network pattern was superimposed 

on the 1963 urban form while in the case of simulating the 

pattern for 1982, the 1982 road network pattern was 

superimposed on the 1973 urban form before the simulation 

experiment. In the case of forecasting the pattern for 
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2000 A.D. the master pl~n routes as prepared by the Town 

Planning Division of the State Ministry of lands and Surveys 

were adopted. These routes in~lude existing and proposed 

routes up to 2000 A.D. The master plan routes were then 

superimposed on the 1982 urban form for the simulation 

experiment (see figures 7.1, 7.5 and 7.9). 

Four factors were hypothesised to govern the growth 

of the city. These are physical factor, transport factor, 

land liable to floodings and land use factor~ ln assessing 

and rating these factors, the criterion of suit~bility 

of land for development was used for the phy-si-cal facto~

including land liable to floodings. The tranjport and 

land use factors were assessed in terms of accessibility 
, 

cind land values. 

Dorau and Hinman (1928) had clpssified physiographic 

features which interfere with the free central and axial 

growth of cities as land features including _flat land, 

hills; and water features such as tivers, lake~ and 

swamps. According to them, when the demand for land is 

not great the town conforms itself to the advantageous 

features such as flat land. As the town expands and the 
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d d f l d . ( h eman or an 1ncreases,t e process of altering the 

land features to suit the city's needs begins. ~urther, 

business sections occupy level land and residential 

sections land of moderate elevation, transport utilizes 

low land, industries occupy poor lands often filled in 

and recreational uses are developed ,around points of 

naturel beauty. 

The transport and land use factors are symbiotic. 

This is because for land to be developed for any use, 

it must have access. According to the Chicago Area 

Transportation Study report (CATS, 1959), accessibility 

is the prime requirement of commercial activitiei as 

commercial land has always had an affinity for places 

which are closest and accessible to most peo~li. Riii

dential land uses on the other hand occupy large areas 

and they do not need to compete with business for central 
1 ' • 

locations or for sites with particular transportation or 

other locational advantages. 

In scoring the factors, the transport factor was considered 

most important and in our point score method it was rated as 

such. The physical factor was categorised as flot, steep or 

hilly. Flat and well drained sites were considered as best 
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and awarded 5 points while areas of steep gradient had 3 

points and hills scored zero (see also Ayeni, 1979, p.190)0 

With respect to transport factor, arecs were weighted 

in terms of nearness of development to motorab1~ r6ddi. 

Arecs within 100 metres from the tarred roads were awcrded 

10 points while arecs within 500 metres scored 5 points. 

Areas about 1 kilometre away scored zero. 

Land liable to floodings was as~essed in terms of 

nearness to rivers. Such a consideration affects the 

development of land and the further away the land from the 

river, the higher its suitability for development~ Thus 

areas within 20 metres from a river were awarded - 5 points 

while areas within 30 metres were awarded - 3 pointse 

Arecs within 50 metres scored - 2 points (see Everson and 

FitzGerald, 1972). 

The land use factor was more subjectively rated. 

The land use categori~s considered were residential, commer

cial, industriel and institutional. To the extent that 

commercial use has higher land values near major rocds 

than:other uses, commercial land use was awarded 6 points 

residential land use was awarded 3 points while industriel 

land use scored 2 points. 

·; i'.f;: 
, .. 

·1 .. , 
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The next stage of the experimènt involved the calcu

lation of factor weightings for each grid cell. fqr each 

grid cell, the points scored for each of the factors were 

added to obtain the factor weightings. This represents 

the point score matrix (see Appendix V). 

ln order to obtain the growth probability matrix al! 

the elements of the points score matrix were added and 

then each element was divided by the total. The computa

tion was done using the following expression. 

s 
Sij where 

i = 1 j = 1 

Sij represents each element of the point ~core matrix. 

S represents the süm of al! the elements of the 

Also 

point score matrix. i . 

Pij = Sij 
s 

i = 1, •• · •• n; j = 1, •.•• m. 

where Pij represents each element of the growth probability 

matrix. It should be noted that 

Pij = 1.00 

i = 1 j = 1 

µ •• 
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where n and mare the dimensions of the growth matrix. 

The growth probability matrices for 1973, 1982 and 2000 A.D. 

simulated patterns are shown in Appendix_V. 

The next stage was the conversion of the growth 

probability matrix into random number fields. This involves 

two steps. First, we neglect the decimal signs and then 

make successive cumulations for rows beginning with the 

first row and moving from left to right. 

As observed by Ayeni (1979), each element·ot the 

random number matrix is given by 

qij =~::==? 
i = 1 j = 1 rij where 

qij represents each element of the rondo~ number 

matrix. 

r. . represen t s the cell elemen t s of the probabi 1 i ty 
J. J 

matrix after neglecting the decimal points. 

In order to obtain the random number field for allocating 

factors of growth the lowest and highest values in each cell 

were obtained. The random number fields are shown in 

Appendix V. 
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Fig. 7.1: Map of Ilorin showing 1963 built up_ orea and 1973 rood network. 
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The final stage of the exercise was the use of a 

random number table in conjuction with the random number 

field to obtain locations of city spread. To do this, 

two types of procedures and sets of data were usede 

These are (a) Population (b) Land Area. 

The choice of population is based on previous urban 

simulation attempts .. Everson and FitzGerald (1972) 

reported the use of population in simulating the growth 

of Dunstran bridge, East Anglia. In the case of land Area, 

it is also possible to determine the built-up arec of the 

city for any desired period using the deterministic mode! 

of urban expansion obtained ea~lier in this chapter. 

7. 8 Simulation of Cit~ Growth Using P<?._P.ul_a·t!~~~ 

The 1973 Pattern 

In order to simulate the growth of the city between 

1963 and 1973 the difference in population between these 

two time pei:iods was obtained ( see Appendix :r_JI for popu

lation figures). This gave a value of 76,000. A random 

number table (M eave, 1978) was then u sed in con j uc t ion 

with the random number field to allocate the 76 000 

population (see Everson and FitzGerald 1972). 
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The total ~umber of grid cells allocated in the 

random number field is 73. This gives an average of 

1041 people per grid cell. However sinç_~ ___ the _qJloc _ _g_t_ion. 

is random and the simulation manually done it was decided 

that each tally from the simultaneous use of the random 

1 • • 

number field and the table of random numbers meant that 

each cell concerned received 500 people (see Everson and 
i 

FitzGerald, 1972 p. 204). Thus four-digit numbers each 

representing 500 people were drawn until the f~ll 76,000 

increase in population was accounted for. After the 

allocation of 76,000 people had been made, grid cells 

with hits were joined together to represent the spread 

of the city between 1963 and 1973 based on ~opulation. 

Figure 7.2 shows the simulated pattern for·1973 while 

figure 7.~ shows the observed pattern. 

The -1982 Pattern 

With respect to the growth of the city between 1973 

and 1982, the difference in population between the two 

time periods gave 104,000. This increase in population 

was then allocated using the random number table in 

conjuction with the random number field to allocate the 

104,000 population. 
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The total number of grid c~lls allocoted in the 

random number field is 216 lsee Appendix V) using the 

same procedure as for the 1973 pattern each tally from 

the simultaneous use of the random number field and the 

table of random numbers tneont thot each cell concerned 

received 500 people. Four-digit numbers each represen

ting 500 people were drawn until the full 104,000 increases 

in population vas accounted for. After the allocation 

of the 104,000 had been made grid cells with hits were 

joined together to represent the spread of the city 

between 1973 and 1982 based on population. fig. 7.6 

shows the simulated pattern for 1982 while fig. 7.8 

shows the observed pattern. 

7.9 Simulation Of City Urowth Using Land Area 

The deterministic mode! of city expansion eorlier 

obtained in this chapter was used for this aspect of the 

simulation experiment. The mode! gives the. land areo 

of the city for any desired period for which valües 

of the independent variables are given. The multiple 
il!.'. ' ,; ·' 

regression equation obtained is; 
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Y= 2.30676 + 0.13899 x
3 

+ 0.03003 x
4 

where 

Y repre.sent.s the built-up area of the city 

x3 represents commercial employment 

x4 represents schools enrolment as a measu-re of 

amenities provision. 

The 1973 ~attern 

The inerease in land area of the city between 1963 and 

1973 using the ~eterministic mode! gave a value· of 1598 acres. 

The total number of houses in the city in 1963 as obtnined from 

the aerial photograph was 8,405 while the figure for 1973 was 

13969 (see Chapter V). Thus the increase in housing units of 

5562 had to be allocated on 1598 acres. This gave approximately 

4 houses per acre. However since the process is probabilisti~ 

and the simulation manually done, it was decided that each tally 

from the simulateneous use of the random number field and the 

table of random numbers meant that the cell concerned received 

5 houses lsee Ayeni, 1979 p.190). This resulted in an allocation 

of 1113 bouses~ Thus foÙr-digit numbers each ,representing 5 

bouses were drawn until the full 1113 houses were accounted for. 

After the allocation of 1113 houses had been made grid cells with 

allocation were joined together to represent the growth cf the 

city between 1963 and 1973 based o~ land area. Figure 7.3 
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shows the results of the simulation while figure 7.4 shows 

the observed pattern. 

The 1982 Pattern 

W i t h r c s p e c t t o s i mu 1 a t in g u r b a 11 y r o w l h f o r 1 9 8 2 

using land area, the increase in land area of the city 

between 1973 and 1982 using the deterministic mode! was 

5134 acr~s. The total number of houses in the city in 1982 

as obtained f rom the aerial photograph wos 19, 663. ·l'his 

gave an increase of 5,696 units between 1973 and 1982 

(see Chapter V). Thus the increase in housiug units of 

5 696 was allocated on 5,134 acres. As in the case of the 

1973 pattern, it was also decided that each tally from the 

simultan~ous use of the rand~m number field and a table of 

random numbers meant that the cell concerned received 5 

houses. This resulted in an allocation of l139 liouses. 

Similarly, four-digit numbers each represe~1ting 5 houses were 

drawn until the full 1139 houses were accounted for. After· 

the allocation of 1139 houses had been made, _grid cells with 

allocation were joined together to represent the growth of 

the city between 1973 and 1982 based on land area. Figure 

7.7 shows the results of the simulation ex_p_~_r.imen .. t wh.i,_!_.!L 

Figure 7.8 shows the observed pattern. 
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7.10 Evaluation Of The Results 
Of The ~imulation Mode! 

The evaluation of a Monte Carlo Simulation 

experiment involves determination of the corr@lation 

between the observed and si~ulated patterns of city 

spread. In practice, the testing and evaluation 

are more difficult thon testing a linear modeJ. 

However, a Monte Carlo mode! con be tested by 

firstly selecting a result or combin.ation of results 

that are considered to be representative of the 

mode! and secondly of com~aring these re~ults with 

the actual pattern of city growth. 

Although few statistical tests of goodness of 

-
fit are available for evaluating the Monte Carl~ 

mode! objective!~ attempts haYe been mdde at applying 

various methods. Chi-Square and Kolmogorov tests con 

be applied \Ayeni, 1979, p.187). It has olso been 

shown that if various probability distributions are 

fitted to observed and expect~d patterns from simulation 

models it. can be determined whether the distributions 
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produced by the mode! are random (Harvey, 1966). 

Spectral analysis of residuals of the series can also 

be used to identify significant spatial frequencies 

that may have been omitted in the mode! formulation 

(Colenutt, 1966). The evaluation can also be based on 

the subjective comparison of results (Morril, 1965a). 

Thus the testing and evaluating of a Monte Carlo mode! 

are closely tied up with the purpose of the model~ 

Because the simulation experiments in this study 

were manually done and for different time periods, it was 

not possible to carry out many runs of the sim~lation. 

In order to determine the degree of fit betwejn the 

simulated and observed patterns in this study a 

Kolmogorov-Smirnov test lMathews, 1981) for the comparison 

of the distribution of the two patterns was adopted. 

The procedure involved comparing the grided maps 

of the ?bserved patterns of growth of the city for the 

years 1973 and 1982 with the simulated pat!!~ns lsee 

figures 7.2, 7.3, 7.4, 7.6, 7.7 and 7.8) a~d calculating ·, » 
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the differences in the two patterns. Table 7.5 shows 

the distribution of the simulated and observed patterns 

for 1973 while Table 7.6 shows the accumulated proportions 

lsee Ayeni, 1979, p.196). 

· Table 7 .5 .Distribution Patterns for 1973 

Classes 

A C 

D - F 

G - I 

J L 

M - 0 

p - s 

Number of Cells Using 
Population 

Observed Simulated 

12 17 

22 29 

28 24 

21 23 

13 18 

2 6 

Number of Cells Using 
Land Area 

Observed · Simulated 

12 18 

22 28 

28 24 

21 24 

13 22 

2 7 

Ftom Table 7.6, the maximum observed difference ~n the 

distribution using population is 0.052 which is 5.2% 

while the U statistic using the 1% significance level 

is 0.223 (see Appendix IV). Similarly, the maximum _ .. --··· 

observed difference in the distrib~tion using land area 

__ ...,..,......--· 
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is 0.083 which is 8.3% while the D statistic using 1% 

significance level is 0.221 showing that the differences 

that existed were not statistically significant. 

Table 7.6 Accumulated Proportions 
For 1973 Distribution 

Classes 
Accumulated Proportion 

Usina Population 

Observed Simuloted uiffe-
rence 

A - C o. 122 0.145 o. 123 

D - f 0.347 0.393 0.046 

G - I 0.633 0.598 0.035 

J - L 0.847 0.795 0.052 

M - 0 0.980 0.949 0.031 

p - s 1.000 1.000 1.000 

Accumuloted Proportion 
Using Land Area 

Ubserved Simù- uiffe-
lated rence 

o. 122 o. 146 0.024 

0.347 0.374 0.027 

0.633 0.569 0.064 

·o. 847 o.764 o.083 

0.980 0.943 0.037 

1.000 l.000 1.000 
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Table 7.7 shows the distribution of ~he simuloted 

and observed patterns for 1982 while Table 7.8 shows 

the accumulatèd proportions. 

Table 7.7 uistribution Patterns tor 1982 ________________________ , ___ _ 
Number of Cells Using Number of Cells Using 

Classes 

A 

D 

C 

F 

G - I 

J - L 

M - U 

t' - R 

s - u 

V - X 

y - z 

Population Land Area 

Observed 

5 

38 

39 

35 

36 

35 

30 

21 

1 

Simulated Observed 

3 

31 

44 

48 

40 

34 

31 

24 

1 

5 

38 

39 

35 

36 

35 

30 

21 

1 

Simuloted 

7 

35 

47 

56 

45 

40 

43 

31 

4 

trom Table 7.8 the maximum observed difference in 

the distribution using population is 0.046 which is 46% 

while the u ·statistic using 1% significance, level is 
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O. 147. ( see Append ix IV). Similarl y the maximurn 

observed difference in the distributions using land 

orea is 0.053 which is 5.3% while the D statistic 

using the 1% significance level is 0.140 (see Appendix IV) 

showing that the differences that existed between the 

-
observed and simulated patterns were not statistically 

significant. 

Table 7.8 Accum~!ated Proportions 
For 1982 Distribution 

Accumulated Proportion Accumul oted Proportion 
Classes Using Population Usin ~e,_a ___ , 

Observed s· l t lUiffe- Ubserv~ 1.mu a ec d Simuloted 
uiffe-

rence rence 

A - C 0.021 0.012 0.009 0.021 .0.023 0.002 

D - f o. 179 0.133 0.046 o. 179 o. 136 0.043 

G - l 0.342 0.305 0.037 0.342 0.289 0.053 

J - L 0.488 0.492 0.004 0.488 0.471 0.017 

M - 0 0.638 0.648 0.001 0.638 0.617 0. 021 . 

p - R 0.783 0.781 0.002 0.783 0.647 0.036 

s - u 0.908 0.902 0.006 0.908 0.886 0.022 

V - X 0.996 0.996 0.000 0.996 0.987 0.009 

y - z 1.000 1.000 1.000 1. 000 · .1. 000 o.ooù 
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To the extent that the.differences between the 

observed and simulated patterns were n~t statistically 

significant it can be argued that both the simulated 

and observed patterns for 1973 and 1982 give good 

fits. The simulation mode! con thus be said to be 

good enough for use as a predictive device. In the 

next subsection an attempt is made to simulate the 

pattern of growth of Ilorin using this mode! for the 

year 2000.A.u. 

7.11 Simulating Urban Patt~rn For 
2000 A.u. Using Population 

ln order to simulate the pattern of city growth 

for the year 2000 A.D., the city's population was 

projected using a growth rate of 3.5 percent per annum. 

This gave a value of 708000 (see Uoxiadis, 1976; Kwora 

State Statistical Uigest 1987). The actual 1982 confi-

guration was used as~ new starting point to simulate. 

the expected pattern in 2000 A.D. The difference in 

population between 1982 and 2000 A.D. gave .a value of 

320,000. This increase in population was allocated using 

the random number table in conjuction with the random 

number field to allocate the 320,000 popuf~t ion·-~-
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The total number of grid cells allocated in the random 

number field i s 336 ( s ee Apt en dix .V). The same procedure 

w~ereby the simulateneous use of the random number table. 

in conjuction with the random number field meant that each 

cell received 500 people was used. Thus four digit numb.rs 

each representing 500 people were drawn until the full 

320,000 increase in population was exhausted. After the 

allocation of the 320 000 had ~een made,. grid cells with 

hits were joined together to represent tee spread of the 

city between 1982 and 2000A.D. based on population. Figure 

7. 10 shows the simulated patterns for 2000A.D. The fore-

going gives result of the simulation using.population. 

It is believed area extent can also be used because of 

previous satisfactory results. Jhe riext subsection there

fore utilises area extent. 

7.1~ Simulating Urban Pattern for 2000A.D. Using Land Ar!!!· 

Simulating the growth of the city for the year 

2000A.D. using land area involved two steps. First the 

independent variables needed for the projection of land 

area for the year 2000A .• D. had to be obtained. The value 

of the land area so obtained then had to be distributed 
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among the grid cells. The ind~pendent variables needed 

are commercial employment and schools enrol111cn t for the 

year 2000A.D. The projected figure for commercial emplriy

ment in the city for the year 2000A.D. is 123 200 (see 

Doxiddis, 1976) while the projected figure for schools 

enrolment is 120 1 500 (kwara State Statistical Digest, 

1987). Usingthese values the piojected land area for 

2000A.D. is 23,049 acres. Thus the expected increase in 

land arec between 1982 and 2000A.D. is 13~··195···ëfëres7~Using 

a growth rate of 4.3% per annum (Chap.V) the projectedfigure fqr 

the housing units in the city by 2000A.D. is 32,833 units." 

This gives an expected increase of 13. 170 housing units 

between 1982 and 2000A.D. Thus the increase in hou~ing 

units of 13,170 was allocated on 13,195 acres. As in the 

cases for 1973 and 1982, it was decided that each tally 

from the simultaneous use of the random number field and 

the table of random numbers meant that tœ cell concerned 

received 5 houses. This resulted in an allocation of 

2,634 houses. Thus· four-digit numbers each representing 

5 houses were drawn until the full 2,634 houses were 

accounted for. After the allocation of 2 634 houses had 

been made, grid cells with hits were joined together to 
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represent the expected growth of the city by the year 

2000A.D. using land area~ The result of the simulated 

· pattern for 2000A.D. using land area is shown in figure 7.11 • 
. 

As it is diffictilt to evalüate such a mode! for a forecast 

period the results of the evaluation of the mode! for 1973 

and 1982 give promises that the simulated pattern for 

2000A.D will also be real .• However only time will tell 

whether the actual pattern of growth will ~roceed in the 

way predicted. 
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8.1 Summary 

CHAPTl:.R tluHT 

CUNCLU!>IUN 

This study has exomined the transport factor in 

the spatial expansion of Ilorino The major aspects 

examined include:. the state of the arts in the transport 

development of Ilorin, the examination of the niorphology 

of Ilorin and the factors of 
0

its evolution; the exami

nation of the network of Ilorin and the factor·s of its 

evolution; and the aspect of sirnulating urban morphology 

for future transport development. 

The study indicates various i11teresti11g results. 

Firstly, the study shows that intra-urban trips in Ilorin 

are dominated by motor cars. This mode accounts for a 

total of 63.0%. Trips by rninibuses rank second accounting 

fc;,r 18.4% while trips by foot ranks third occounting for 

12.5%. Trips by motorcycles and pedaled cycles account 

for a total of 6.1%. 

With respect to trip purposes in Ilorin, the study 

reveals the predominance of work trips over other trip 

purposes. Work trips account for 24.4% of total trips 

followed by recreational and :;.ociaJ trip5 i,rhich accou11t 
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for a total of 33.0%. Business trips constitute 15.6% 

while trips to religious centres account for 12.8%. The 

contribution of trips to markets and shopping centres 

is 9.2%. 

·in examining the spdtial pattern of intro-urban trips 

in Ilorin, four major patterns become evident. These are: 

The Business and Administrative Region: Adewole, Baboko -

Stqdium, Odokun - Odota, Sabo-Oke ~ Amilegbe~ 

The White-Coller Employment Region: Kulende - Tcnke, Scbo-Oke -

Amilegbe, University - Polytechnic. 

The Indigenous Region: Central Arec, Oloje, Sobi. 

The Central Facilities and Services Region: Gao Akanbi -

Ero Omo; Gao Imam, Reservation Area. 

These sets of origin and destination regiohs were found to 

be spatially interdependent. 

An examination of the intra-city hierarchy. of zones was 

made through the use of graph-theoretic concepta The analysis 

reveals that Baboko - jtadium zone emerges as the most 

dominant zone being in the first order while·central Arec, 
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Reservation Arec and Goa Akanbi - Eroomo area are in the 

second order. The other zones are in the third order. 

A study of the pattern of vehicular traffic in the city 

also reveals a lot of information. This aspect wos studied 

by considering the road quality, and the traffic volumes 

and characteristics on some sampled roods in the cit~. 

Empirical analysis of road quality reveals thot Jebba road 

h~s the highest quality while New Yidi and Reservation roads 

rank s~cond. New University road and Adewole roads rank 

third while Kaima, Oko-Erin and Opo~Malu road, rank fourth. 

The road quality was assessed in terms of the type of surface,. 

condition of road surface, widfh of road, ro~d capacity, 

period of motorability and seasonal condition of ·surface. 

Analysis of road facilities also reveals that none of 

the roads studied has pedestrian crossings, none has traffic 

lights, none has parking facilities, only Jebba and New Yidi 

have road signs; Jebba, Kaima and Opo-Malu roads have street 

lights and traffic wardens while Adewole, Jebba dnd Opo-Malu 

roads have drainage facility. 
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With respect to traffic volumes 011 the studied roads,· 

Jebba road records the highest volume of traffic \-1ith 25.611, 

of total volume. This is followed by New University road 

with 16.96% while New Yidi road ranks third with 15.96% 

of total volume. Opo-Malu road ranks fourth with 14.37% 

while Reservation road ranks fiftH with 13.35%. Adewole 

Street, Kaima road and Oko-Erin road accou11t for a total 

of 22.98% of total volume of traffic on the roads. 

Analysis of vehicle types on the sampled roads reveals 

that an average of 54.91% of all vehicles covnted consist 

of motor cars. Motorcycles record an average of 24.54% 

while minibuses and pick-ups account for a tah'll ovc:rage 

of 17021%. Lorries and tippers, Big buses, trail~rs and 

tractors constitute a total average of 4c61%. 

Secondly, the morphology of Ilorin lias b€en stvdied 

by considering the spatio-temporal evolution of the city. 

The study reveals that the 1897 pattern of the city wos 

one of concentric pattern with the Emir ~s Pr.dJ1cc nr. the 

central core and all routes originating from the outskirts 
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of the town and converging at the city centre. By 1963, 

the pattern of growth of the city has changed from the 
/J 

hitherto concentric pattern of development_ __ .t.o tha.t.. of.-~. -

radial growth along the road arteries in the city. The 

1973 pattern of growth shows that the sectoral growth of 

th~ city had intensified along the'axial roads of Jebba, 

Ajassepo, Kaima and Ibrahim Taiwo roads. This trerid came 
1 

about as a result of the rapid development of the city 

when it became astate capital in 1967. 

The 1982 pattern of the city shows that a lot of 

physical expansion has taken place in al! directions of 

the city. The forces responsible for this expansion are 

the various developments such as Army Barrock~ at Sobi, 

Adewole Housing Estate and Ilorin Airport, ~iger River 

Basin Authority, Kulende Housing Estates, University of 

Ilori~ Main Campus, New Industriel layouts and Federal 

Low-Cost Housing Estate, Oloje. All these constitute 

growth points in different directions of the city. By 

1988, the city has witnessed more physical expansion 

resulting in the city enveloping many of the small settlements 
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surrounding it. At this time too, the sprawl of the city 

could be prominently noticed along the inter-city roads 

such as Ilorin-Jebba, Ilorin-Ajassepo road, Lagos road, 

Kaima road and Shao road. 

Thirdly, the study has examined the spatial· pattern· 

of road development in Ilorin. The study reveals that in 

1963, the number of road segments in Ilorin was ·17 while by 

1973, the number had risen to 30. By 1982, the number of 

road segments had increased to 68 while by 1988 the number 

had risen to 72. The total length of road network in the 

city was only 12km in 1963 while the length had risen to 

22.7km by 1973. The total length ~f road network was 67km 

by 1982 while the figure had risen to 86km by 1988. This 

trend in network growth has been attributed to the ~hangihg 

nature of the country's economy. 

Fourthly, the study has also explored ways of estimating 

the built-u~ area of the city for a desired period. Here 

factors responsible f~r the spatial expansion of the city 

were identified. Such factors as commercial ~mployment and 

schools enrolment in the city bath help to explain 99.01% 
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of total variance in the dependent variable.· In order 

to explain the remaining variancè in the dependent 

variable, certain other factors were suggested. 

Finally, an attempt has been made to iimulate the 

growth of Ilorin for the periods 1973, 1982 and mdke a 

forecast for 2000 A.D. It was found that the Monte 

Carlo simulation technique proved to be an appropriate 

mode! for simulating the growth of the city. By using 

two sets of data - population and land area, the city's 

growth was simulated separately for 1973 and 1982. 

This was done by determining the road networks of the 

city for 1973 and 1982 and simulating urban form to 

these periods in order to obtain the growth pattern. 

Bucause the results of the Monte Carlo technique 

proved successful for simulating the growth· of Ilorin 

for 1973 and 1982, the technique ~as furth~r used to 

simulate the pattern of growth of the city for 2000 A.D. 
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The major contributions of this study 

' 
therefore are: the identification of factors 

@onsidered to be responsible ,for the spatial 

expansion of a city and the use of such factors 

to build a mode! for estimating the built-up 

area of Ilorin for any desirèd period; the use 

of population figures and land area to simulate 

the growth of the city for different periods 

given specific network structure; and the 

forecasting of the growth of Ilorin for the 

year 2000 A.u. 

8.2 Planning Implications 
And Recommendations 

The major objective in the work is the 

study of transport factor in the spatial 

expansion of Ilorin. The result as outlined 
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in the summary above has great implications for future 

planning. For example, the identification of the state 

of the arts in thé transport system of ariy urban centre 

helps to identify those transport factors that are 

co.nsidered important in the growtli of the city. 

The planning implications of these have ·been earlier 
i 

identified by Ogunsanya (1989). Most important however 

is the issue of sprawl. The city of Ilorin has grown 

naturally over the jears. In o~der to achieve a more 

purposeful growth for the city, there is need for a conscious 

development policy. The fact that has emerged from this 

study is that there is a clear relationship between road 

development and the spr~wl of the city. In this respect, 

government can conscioosly develop arecs by building roods 

along areas where urban expansion is desired. Transport 

is no doubt the dominating component of urban planning and 

con therefore be used successfully as a basis for planning. 

Since the understanding of the structure~transport 

relationship helps to ease the planning procedure, the 

CODESRIA
 - L

IB
RARY



- 299 -

following observations and recommendations are made: 

(i) There has not been any comprehensive trai1sportat.ion 

study in Ilorin to date. Thus no one knows the volume 

of traffic and the characteristics of the traffic along 

the urban routes in the city. A time-series d~ta on 

the various components of urban traffic is of great 

importance to city planners interested in f~ture 

transport planning.. This calls for the establishment 

of a data bank for transport. 

(ii) The city of Ilorin shows a sprawl that engulfs the 

nearby villages. Rather thon allow such linear develop

ment of these villages, the concept of the Garden City 

of Howard (1946) should be expmined with the view to 

developing such villages to be indepe11de11t. 

liii) Since routes attract land use, and since there is the 

tendency for urban sprawl to develop clong routesr 

there is the need to a look at the master plan of 

1iorin to see how the current form of the city has 

deviated from the proposed plan. Roads should be 

constructed along areas where development has hithorto 

- '' . 
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been neglected because of transport problems. 

{iv) The idea of a ring road in Ilorin is worthwhile. 

This ring road could be in three loyers - an inner 

ring, an intermediate ring and an outer ring. 

These will·act as local distributor, district 
. 

distributor and primdry collector and distributor 

respectively. 

lv) Sorne of the township roods need rehabi.litation. 

Both the rehabilitated and yet to be rehabilitated 

roads require adequate parking provisions and 

pedestrian walkways. 

lvi) The roads of the future in Ilorin should be designed 

in such a woy that adequate provisions would be m~de 

for a mass transit system on its main routes. 

8.3 Future Research Areas 

This study has shown that a st~ong link and 

interdependence exists between urban transportation, 
• 

land use and the spatial structure of cities. Urban 

change, both in the sense of expansion in city size 
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and in terms of shifts in location has marked repercussians 

on the journey to work and on 'the tasl~s fc1r.ing the trans

port system. 

Although this study has concentrated 6n ~he under

standing of the form of the d.ty with rûspect t<) its 

transport needs in order to plan for city expansion, 

much more work remains to be done on the relationship 

between urban structure and transportation in Nigeria. 

Such arecs include: 

( ï) Population distribution and forecast of urban form. 

The significance of population growth in urban 

development calls for further work in this arec such 

that a clearer picture of the relationship between 

population ~nd urban form caD be obtained. 

(ii) Urban facilities and their degree of accessibility. 

This is important because the locotion of urban 

facilities puts a lot of burden in terms of travel 

time and travel cost on the urban dwellers who demand 

them. 

- _ _.,._,....,.-
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(iii) Simulation modelling of intra-urban network 

development. Although some work has been done 

on simulating regional road network, studies 

on the simulation of intra-urban road network 

are scanty. This therèfoie is a fertile area 

for further research. 

Finally· this study has shown the importance 

of transport in the development of a.medium-

- size ci ty of a developing environ ment. No 

doubt, transport facilitates development and 

promotes growth, and transport is one of the 

many se~tors in which it is desirable· to 

channel investment. The problems discussed 

in this study are also common features of 

many of the larger urban cehtres in Nigeria 

and other parts of the developing world. 

Consequently, the methodology used con be adopted 

as a guide for similor studies in other ,urban 

centres of the developing world. 
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.. 

APPENDIX I 

QUESTIONNAIRES 
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DEPARTMENT OF GEOGRAPHY -UNIVERSITY OF ILORIN 

TRANSPORT STUDIES PROJECT 

SURVEY OF INTRA-CITY TRAFFIC MOVEMENT 
BY HIRED MODE OF TRANSPORTATION 

Location: ••••••••••••• o ••••••••••••••••• Timeg •••••••••••• 

A. QUESTIONS TO BE ANSWERED BY DRIVERS~ 

1. Where is the Origin of your Trip: ••••••••• o•••••• 

2. What is your Destination: •••••••••••••••••••••••• 

3. Whi~h roads do you usually follow: •• ~··•••••••••; 

4. How many trips do you make in a day: ••• ; ••••••••• 

5. How long does the Journey take? •••••••••••••••••• 

B. QUESTIONS TO BE Af~SWERED BY PASSENGERS: 

- - - -RESPOtfüEIH ORIGIN DESTINATION DURPOSE FREQUENCY COST -
1 ' i---- - -
2 -- -- - -3 

4 
-5 

6 -
7 -
8 -
9 -

10 -
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OEPARTMENT OF GEOGRAPHY - -UNIVERSITY OF ILORIN ----·-- -TRAl~SPORT STUDIES PROJECT 

A~ .GENERAL IN~ORMATtON 

1. (i) Housè No •••••••••• , •• (ii) Inte.'rviewer ••••••••• 

2. 

3o 

(iii) 

Age 
(i) 

(ii) 

(iii) 

(iv) 

(v) 

Date:o•••••••••••••• 

of house 
Less than 5 years 

6. - 10 years 

11 - 20 years 

21 - 50 years 

above 50 years 

Materials used 

(i) Mudwall and Tatch roof 

(ii) Mudwall ànd Mudroof 

(iii) Concrete Black and G.I. 

(iv) Others (Speci f y). 

Sheets 

4. Original use of house if reconstructed 

(i) Residential 

(ii) Commercial 

(iii) Temporary Structure. 

5. Current use of house 

(i) Residential · 

(ii) Commercial 

(iii) Others (Specify) 
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6. Nearness of house to road (m) 

7. Housing type 

(i) Compound 

(ii) Bungalow 

(iii) Storey Huilding 

B. SOCIO-ECONOMIC INFORMATION 

Particulars Responses 

l. Age 15 - 20 -
21 - 30 -
31 - 40 -- -
41 - 50 -
above 50 -

2. Sex Male . 

• ••••••••.•• 0 ••••••••• 

Members of the House
hold 

1 2 3 

-
---,-

Female --
3. Marital Single_ 

Status Married 
Widowed --- - ·-

Highest Educa- Primarx - -4. 
tion level Secondar}:'. 

Universit~ -Koranic 
Dieloma - -Others -
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Particulars Responses 

-,. 

5. Religion of Muslim 
respondents 

Christian 

Others 
• 

6. Occupation Agric 

Construction 

Trade & Commerce 
-

Transport & 
Communication 

-
Govt. Employ 

-- -
Army/ Force 

Others 

7. Monthly incarne Less thon NlOO 
---

NlOO - N300.00 
t ' ' 1 

M301 - ~500.00 
-

~501 - ~700.00 • 
--

~7ùl - tii900.00 
-

Above ~900.00 

Members of the 
household 

1 2 3 -

- -
-

--

-- 1,-.. ,-•• .. ·----· ... 

-
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Trip Origin Puroose 

1 2 3 

A Work -
B Busin-

ess -
C Social 
D Recre-

ation 
E Market 
F Reli-

aious 
G Others 

(Spe-
cifv) 

For Mode 

a = Foot 
b = Private Car. 
C = Mini Bus 

- 308 -

l q. TRIP INFORMATION 

1 

d 
e 
f 
g 

1. Do you own a private vehicle Yes 
No 

1. Type of vehicle •••••••••••• 

3 •. -Trips made within the lest 48 hours 

Desti- Mode Of Distance From Cost Of 
nation Transport 0 - D Transport 

2 3 1 2 3 1 2 3 1 2 3 

For Freguencl 

Frequency 
Of Trip 

l 2 3 

1 

= Taxi Cab 1/24 = Once a day -t = Once a month 
= Motor Cycle 1/7 = Once a week 1/12 = Once a Bicycle year = 
= Others 
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NAME OF STREET 

CENSUS POINT 
DIRECTION 
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DEPARTMENT OF GEOGRAPHY, UNIVERSITY OF ILORIN 
TRANSPORT STUDIES PROJECT 

TRAFFIC COUNTS ALONG SELECTED ROUTES IN ILORIN 

DATE 

INCOMING OUTGOING -----
Time (15 Mins. Interval o.oo o. 15 o. 15 0.30 0.30 0.45 0.45 0.000 

Motorcycles 

Passenger Cars 
-

Kombi Buses -

Pick"'."Ups 

Lorries/ 
1 

Tippers - 1 

Big Buses 
: 

Yehicles With Moré i 

Than Two Axles 

Others, Specify i 

\ 
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TRANSPORT STUDIES PROJECT 

DEPARTMENT OF GEOGRAPHY 
UNIVERSITY OF ILORIN 

ILORIN ROAD QUALITY SURVEY: 

lo Name of Survey Assistant: ••••••••••••••••••••••• 

2. (a) Name of Road: ••••••••••••••••••••••••••••••• 

3. 

4. 

- (b) State of Road: (i) Under Construction 
(ii) Constructed 

Who built the Road: 

(a) Federal Government 
(b) State Government 
{c) Local Government 
(d) Commu.nal Effort 

Who main tains the Road: 

{a) Federal Government 
(b) Stote Governmeht 
(c) Local Government 
(d) Communal Effort 

5. Width of Road: ••..••••..•..•.....•........•...•• 

6. Road Vehicle Capacity 

(a) One lane Road 
(b) Two lane Road 
(c·) Four lane Road 

7. Frontage access {Measurement of five randomly 
selected houses) 

(a) 
(b) 
(c} 
{d) 
(e) 

............................. 
0 • e e e e e e e e O • e e e e e e e e • e • • e e e e 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... ' ........... . 
••••••••••••••••••••••••••• 0 
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8. Surface Condition: 

(a} Tarred 

(i) Smooth 
(ii)' Fairly Smooth 

(iii) Rough 

(b) Untarred: 

(i) Smooth 
(ii) Fairly Smooth 

(iii) Rough 

9. Type of Surface: 

(a) Bituminous surface 
(b) Grave! Surface 
(c) Earth Surface 

10. Period of Motorability: 

(a) Seasanal 
(b) All Season 

11. Seasonal Condition of Surface 
(a) Flooded during rainy season 

(i) Occasionally (after Rainfall)-~-.. -
(ii) Always 

(b) Very dusty during dry season 
(c} Ne±ther 0 a 0 or 0 b 0 

12. ··Road Facilities· available: 

(a) Pedestrian crossing signs (No. per ikm ••••• ) 
(b} Road Traffic Light 
(c) Street light 
(d) Parking Facilities (Noo per }km •••••••••••• ) 
(e) Road Signs for dividers 
(f) Traffic Wardens 
{g) Drainage facility. 
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APt'l:.NuIX II 

t'l:.RCENTAuE ul~TRIBUTION 0~ Vl:.HICLE TYPES 

ALUN~ SELECTEu RUAUS IN !LURIN 
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Aooendix II Percentooe Distribution Of Vehicle Tvoes Alono Selected Roods In Ilorin 

Vehi- Adewole Jebba Kaimo New Univer- New Yidi Oko-Erin Opo-Malu·, IReservation AVe-à'4ga- -for 1 
cle Rood Road Road sity Rood Road Road Road Road the -8 Roads 
Tvoe a.m 1 u.m a. Ul ' ' .... ! e. • .ù. u .... a m ~.u-. 1 Jal •• 1 u • .. tt •• . .~. H.. dl .... 1 Cl.• UI ' ~-~ .a,• UI u.à.i.J 1 

1. Motor 
29. 18125.22 22.40 19.62 20,62j 20.62 27.23 24.63 22.78 21.66 28.44 24.81 :l0.43 29.53 15.20 ·21 • 4C 24.54123.44, cvcles 

2. Motor 59.59 61.09 37.21 42.74 17.70 21.53 62. 13 Cars 61.58 59.43 59.86 62.é.:O 65 112. ,9.97 5.9. 36 77. 45167. 3:2 54.53, 54.91 I 
3. Mini 

2. 861 51. s2j 3.8!: 2. 331 2.9~ ! 1 4.35 24.07 20.77 56.42 3.45 4.32 2. 87 2.61 2.28 1.S9 2.88 1 "; '('H f:..., 

Buses . - • , •)j 11 .... ..; 

4. Pick- 5. 1 5.43 5.73 6. 321 3. nj 3.65 4.03 3.89 8. 19 8. 21j 4.74 5.62 5 .561 6.38 3.67, 4.4 5.0~ 5.521 Uos 1 

5. Lorr-

'·'~ 
• 1 

·,. ;~ 
... 

0.7~ 

l ~.:4 22.901 L'1 
.. 

3.311 ies & 2.83 5.73 5.38 1.46 3.90 0.95 1.27 1.52 1. 13 1.52 1. i 3 
Tip-
oers 1 

··- ~··~"-
0.391 o.nj 0.611 0.7~ 

6. Big 
10.~ 0.87 l. 41 1. 6.1 0.73 o. 86 0.95 0.78 0.42 0.24 0.76 0.5E 0.741 Buses -

7. Trai-
lers/ - 0.22 3.45 3.56 0.59 o. 19 0.4é 0.63 3. 12 3r08 0.22 · 0.9E 0.96 Trac- - - - - - -

1 

tors ·.o;:<· ... 

Total 100. 09100. 00 100.0C 100.oc 100.00 100.00 n oo. oc 100. oo ~oo.oo 100.00 100. do 100.00 
1 . r . n 00. oonoo. OOf 00. M nn, 001100. OC 

j 
100 .• 001 

1 ; 1 ' ·-

Source: Author 's Data Anolysis, 1988 
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APPENDIX Ill 

VARIABLES FOR URBAN EXPANSIOM 
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\ 
1 

\ 

- 315 -
-- . 

; 

i 
VARIABLES usm J>S FACIDRS Œ' URBAN EXPANSICN -

. ·, i -

VAP.IABŒS 1 1963 1 1964 1 1965 ! 1966 ! 1 1967 !· 1968 1 1969 1 1970 1971 1 1972 1 1973 1 1974. 1 1975 1 1976 1977 1 1976 ! 1979 1 193: i 1981 

Fœ'iJIATIOO (Tnousan::!) 209 216 223 230 237 244 252 260 26ô 27.6 285 293 303 314 325 336 348 36: 374 

M.~ .. '."JFJ>.::Tt,TI:;v(; EHP.!..OYMENI' 1593 1780 1967 2155 2342 2530 2717 2903 3397 3919 4442 4964 5487 6009 6532 7054 7577 8102 9477 

a::w.ElOAL É?,!PIDYMEl\'.l' 3759 4345 4955 5588 6244 6923 7700 8408 10050 11755 135ï2 15664 16172 17092 2053~ 21224 23923 25~û= 2794.9 

G~EIT EMPIOYM=l.'.l' 16302 16416 16948 1771(}> 18480 18788 19152 19500 19832 .?C,148 20235 20400 -20604 20724 20800 21168 21576 2195C 22066 
. '• .. . ·--

114399 121457 125403 128920 133100 140672 145601 150528 155904 15ïêG: 167558 
T:Jr,ü, D!PID~'I' 99959 95040 98126 1 101200 10..229 107360 110880 114399 

1 

Sr0:l:.S EZOOU-S.'I' 8810 7989 10765 11968 11209 11805 12352 14425 i6498 17025 i75~7 24238 30930 38227 42464 52502 96743 11D9é7 111220 

·~.TER CXJNSUM?I'IŒ CIJCAPITAL) 77 .o 82.11: 87.22 96. 74 107 .34 112 .91 11-'..29 117. 69 28.34 134 .42 135.09 140 142 140 133 185.6 180.6 176.~ 178 

2, 1 3.2 2.3 1.8 1.8 2.6 1,9 2.6 2.9 .:. . .:. 2.0 
?J r üUCITY CXl'5UM?. CKH/C) 1.2 1.2 1. 2 1.5 1.3 1.3. 1.8 2. 1 

167 180 188· 196 203 213 220 229 233 2~2 257 

150 200 - 200 30( 200 600 600 600 800 800 800 

PER c.;pITA:, nmv.s nn 122 127 132 137 143 149 155 161' 

U>.NIXDST CM/PLOT) 60 

1 

60 60 

1 

100 100 150 150 150 
-

1 

1 

1 
~ 

" 

--
·-- -
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APPENuIX IV 

CALCULATION OF THE 'u' STATISTIC FOR 

THE tVALUATIUN OF THE SIMULATION MUutL 
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At't't:NuIX IV 

CALCULATIUN UF THl '0' STATISTIC fOR THE 
EVALUATION Uf THE ~IMULAIIUN MOutl 

The Kolmogorov - Smirnov D statistic is calculated 

using the 1% significance level by the formula: 

D = 1.63~
2 

where n
1 

= sample size of sample 1 and n
2 

= sample size 

of sample 2. 

For The 1973.Pattern 

"1 

Thus D 

= 

= 

"1 ,: 123; 

Thus D = 

117; "2 = 98, 

1.63_.53 
~ "1n2 

using population. 

= 1.63 215 = 0.2232 
11466 

n~ = 98 -using land area. 

1.63~ = 0.221 
\J12054 

For The 1982 Pattern 

"1 = 256; "2 = 240 using population 

Thus 0 = 1.6~ = o. 147 . 
61440 

"1 = 308; "2 = 240 using land area. 

Thus D = 1.6~a = o. 140. 
73920 
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APPENDIX V 

POINT SCORE MATRICES, PROBABILITY MATRICES, 

RANDOM NUMBER FIELDS. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

14 

A B 

14 

21 

.9 

15 

9 

9 

9 

14· 

14 

C 

9 

21 

9 

15 

9 

9 

Il 

21 

21 

21 

- 319 -

D E 'f G H J 

9 9 9 14 9 9 9 

14 9 9 

9 9 .. 

15 20 20 15 9 

21 14 9 

10 

Il 

Appendix JZ(à)'. Point score matrix for 1973 simulated pattern. 

K ,· L M N 0 p Q R 

\ 
1 

15 21 

j ., 
1 .. 15 20 20 : 

! 15 15 20 15 -

1 

18 20 13 

21 13 14 

-
14 9 

.. 
14 

14 

15 14 14 14 

20 13 14 

18 15 9 

14 20 14 -14 

.. 
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\ 
\. 

' 

\ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

14 

' 

-

-

A B 

·0136 

·0~04 

·0088 

·0146 

-
-0088 

.ooee 

.ooee 

1 

·Ot36 

0136 

C D 

·0088 0088 

0204 

·0088 

·0146 

·0088 · 

.0089 

·Ot07 'Ol46 

.0204 ·0204 

:0204 0097 

,0204 l-0107 

- 320 -

E F G H 1 J K 

: 

·OOBE ·0088 ·0136 ·0088 -0088 ·oœt! 

,Ol36 ·0088 ·oœa 

-

.0088 

·0195 0195 ·0146 0088 ·0146 

·0136 ·0088 ,0195 

.0175 

.Of36 

1 

' 

·.Appendix Y(b): Prœability matrix for 1973 aimulated pattern. 

"--· 

L M N 0 p Q R 

-0146 ·0204 · 

,0146 .0195 .oi95 

.0146 ·0146 l-0195 -0146 

-0175 ·0195 .0127 
' 

.0204 ·0127 ·0136 

.0136 ·0088 ·0136 

.0136 

·0136 -0136 ·0136 

·0127 ·0136 

,0146 ·0088 

.0195 ,0136 -0136 .. 
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A B C D E F G H J K L M N 0 p Q R 

·2 
0000 Pl36 0224 I0312 0400 0488 0624 0712 0800 0888 I034 
0135 0223 0311 0399 0487 0623 0711 0799 0887 1033 1237 

\ 
! 

1238 1442 1646 1782 1870 1958 2104 2299 
1441 1645 1718 1869 1957 2103 2298 2493 

3 

2.494 2582 2670 2816 2962 3157 
2~1 2669 2815 2961 3156 3302 

4 

3303 3449 
3595 3no 3965 5 

3448 3594 
3769 3964 4091 

4092 4180 
4268 4472 4599 4179 4267 

6 

' 
4471 4598 4734 

4735 
14823 4959 5047 4822 

7 

4958 5046 5182 5183 5271 ... 
5359 

... 

5270 5358 5446 5447 
8 

5582 
5583 5690 5836 6031 6226 6372 6460 6606 6742 1687.8 5689 5835 6030 6225 6371 6459 6605 6741 6877 7013 7014 7218 7422 7558 

7646 7841 7968 7217 7421 7557 7645 7840 7967 8103 8104 8240 8444 
8541 8716 8862 8239 8443 8540 
8715 8861 8949 

9 

10 

Il 

2 8950 9086 9290 
9397 9533 9728 9864 9085 9289 9396 9532 ':1727 9865 1.0000 

13 
1 

14 

. Appendlx Y(c): Random number field for 1973 simulated pattern. 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

A B 

1 

. 

/ ,1 

I 

,0053 

.005( 

0050 

C D E 

.0053 

.0038 .0053 

.0038 .0053 . 
.002;7 

.0027 

.0027 

.0027 

:0027 

.0027, 

0053 .0056 

0053 .d027 

0050 .0027 .0027 

.0050 .0027 0027 

!0050 .0062 .0056 

--E~ .oo6ll. 
-

.0062 0062 

~ 

F G H 1 • J K 

~ 

.0053 

i 
0053 .0.027 .0027 

0053 ,0053 .0027 .0027 0027 

.0053 .oœ3 

. 

' 

! 
.0027 

• 
Il 

.oop 0027 : 

.0027 

.0027 

.0062 .0027 

0062 0027 .0027 .0027 .0027 

0050 .0041 0041 .0035 0053 .0056 

.00116 D050 I0050 .0035 .0050 .0053 

1 

.0056 .0056 ,0050 .0053 .0053 

-0056 0050 ,0050 -~O 

.J 0041 ·0050 ,0050 

'f 
,0041 0050 

Appendix.Y(cl)Probabflity molrht for 1982 simulolled polte~n . 
. ! • 

i 

f 

\ 

! ' ~ j 

3~2. 

L M 

• 

0027 0027 

0027 

' 0056 .0062 

.0056 .0041 

.0056 

0027 

' 
.005'15 .0050 

·0050 

·0050 0050 

0050 

' 

1 

• 1 

,., '1 ., . 
1 1 , ~. 

N D p 'Q R s T 

.00$ .0050 

.0056 0056 

.0056 .0056 

1 
.0006 0056 

.0056 .0056 .0041 

' .0056 .0056 .0041 1 

• 
0056 .0056 .0022 

-0027 
1 

-0056 ·0053 

·.0053 

0027'. ·0027 

1 ·0027 ·0027 ·0027 

' -0027 ·0056 -0056 
' 

·0041 

. 
·0056 

.. 
0056 . 005( ·0056 0056 

·00'56 ,0027 0056 ·0056 ·0056 

0056 ·005E 0041 

-0050 ,0050 ·0053 0041 0027 

.0043 005() 0050 ,0062 0053 0041 

0050 0029 ·0050 -0062 ·0041 

.0650 0062 00'53 

,0062 -0062 

0041 ·0062 

·,' 

lJ V w 

,0053. 

-0053 ·0056 

,0053 ,0053 

·002î 

·0027 ·0053 
~··-- . --

·0058 ·0041 ·0053 

0027 ·0053 ·0053 

0041 ·0053 ·0053 

0053 .0053 ,0041 

-0053 ,0053 0056 

0038 0056 0058 

-0056 0056 0056 

0056 0056 0041 

0056 ·0041 

·0041 

-0027 

0041 

0041 

X 

·0055 

·0053 

-0036 

·OO!l3 

-·· 
OO!l3 

·0041 

·0027 

,0056 

·0053 

·0056 

·0041 

1 . ' 

y z 

-

·0053 

0032 

-

·0027 

·--
oœe 

-,-
-0056 

1 

1 

·--
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1 

1 

3 

9 

-0 

1 

2 

3 

'!4 

2 

2 

5 

6 

: 

A B C D E 

·I 

0224 

0276 

0548 0586 

0585 06311 

1038 1076 

. 1075 1128 

r 1670 
1696 

2089 
21°15 

1221!2 . . 2308 

2578 

2604 

2871 

2897 

3126 
1 
1 

3152 

j' 3408 3461 3514 

3460 3513 3569 

399!) 4051 

4050 4077 

4447 4497 4547 4574 
4496 4546 4573 4600 

4835 4885 4936 49621 
488"4 4934 4961 4988 

5281 5331 5393 
5330 5392 5448 

6033 6083 

~082 6144 

6760 6822 
-

6821 6883 

/.' 
. 

~ 

'. 

\ 

Appendi x 1Z'(e ): Rondo m 

Î 

F G H 

0271 

032 cf 

06?>9 

0691 

1129 1182 1235 

1181 (1234 1261 

1691 1750 
1749 1802 

• 
J 

3570 
' 3596 

4078 4105 -
1 4104 4131 

4601 
4627, 

4989 .1 

5015 

5449 
15510 1 
16145 6207 

6206 6233 

6884 6934 6975 

~933 6974 101? 
7411 7467 7517 

7466 7516 7566 

7954 8010 
8009 8065 ., 

8655 

8710 

.J 

number field for 

r 
\ 

323 
K L M N -

\' 

1 . 
1 

1 

0692 0719 0746 

0718 0745 0801 

1262 1289 1316 134 3 1370 
1288 1315 1342 1369 1425 

1803 1830 
1829 1885 

2116 

2171 

1 
! 

' 

5511 5538 5594 

6234 6261 6288 6315 6371 

6260 6287 6314 6370 6411 

7016 7052 7105 7161 1 

7051 7104 7160 7216 
7561 7603 7653 7706 

7602 7652 7705 7732 

8066 8116 BI 6 9 8222 8278 8328 
8115 8168 8121 8277 8327 8371 

8711 8761 8811 8861 8911 

8760 8810 8860 . 891b 8960 

9144 9185 9235 9285 9335 
9184 9234 9284 9334 9384 

95110 9591 9641 

9590 9640 9690 

1' 

1 

1982 simuloted pattern. 

/ 

• 1 
1 

1 ; ( 
;1. :1 

r !./ ., 
' 

d' 'p 1 • Q· 'R .. 

0000 0056 

0055 0111 

0112 0168 

0167 02~3 

0330 0386 ; 

0385 0441 

0802 0858 

0857 0898 

1426 1482 
' 1481 1522 ' 

1886 1942 
1941 1982 

2172 2228 
r ' 

2227 2254 

2309 2336 
2335 ~391 

' 
1 

3153 
3179 

3597 

3623 

' 

5656 5712 

5711 5767 

164~2· 6468 6495 
6467 6496 6550 

7217 

7272 

7733 7783 7833 
7782 7832 7885 

8372 8422 8472 
8421 8471 8533 

8961 8991 . 8990 9040 

9385 
9434 

r 

i 1 

11 
's; ·, · T 

1 

2,392 

2444 

2605 

2657 

2898 2925 
2924 2951 

3180 3207 
3206 3233 

3624 3680 

3679 3735 

4132 
4172 

!5016 
5071 

5768 5824 

5823 5879 

6551 6606 
6605 f3662 

7273 7329 

7328 7369 

7886 7927 
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9 9 

9 9 9 9 

19 19 19 

17 17 17 

12 12 12 17 

" 
' 

\ 

21 

21 

21 

21 

324 

J K L M N 0 p Q R 

1 . 
9 

9 9 

9 

19 19 19 14 

14 14 19 14 

14 19 19 

14 19 19 8 

14 19 19 8 

,14 19 19 19 8 

9 14 19 8 

9 9 14 8 

9 9 

9 

9 ' 

' 9 9 

9 19 

9 19 

9 19 

17' 17 9 19 12 

14 14 21 21 21 

9 9 9 9 

2l 9 9 '· 

21 

16 

16 14 

16 14 

16 l 

16 14 

16 

21 14 

21 19 

21 19 ' 
21 19 

21 19 f 

21 19 

' i 
i, I 

' 
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