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ABSTRACT 

This study explores the possibility of using image intcrpr~ La[i()ll technique to 

assess the ratc or growth and spati al pattern or urban built-up land usc in Minna 

town between 1982 and 1994. I,and COW l' maps or 1982 and I lN·t wcrl' prodlll'l'd hy 

visual interpretatio n of aeri al photographs and SPOT sate lli ll: imagl' rcspectiv~:ly . ThL' 

two maps were brought to the same sca le and lancluse map or 1982 " 'as 

superimposed ()n Illnl! li se map or I <J(M. The resll it re ved lcd th c~ change Ih ~ lt 

occurred in land usc het ween over the yems \Vhich \V,IS the deve loped into Illap o f' 

increase in urban built-up land use between 1982 ane! 1994. The area covered by 

each of the classified categories of land use was computed for 1082 and 1994 and 

, the areas of increase in bui It-up portion between the periods were computed. 

The est i m~l[ i () n or area of each ca tegories or IlInd use for I <)8::2 revc~t1ec.l tklt 

urban built-up land LIse, Carmlanc.l , IlHest , water and rock occu pi ed 336.0, -+00. 0. 

3600.9, 55.1 and 88.0 hectares respectively and the percentage coverage by each 

categories of land use to the total area \vere 7.5, 8.9, 80.38 . 1.23, and 1.96 percen! 

respectively. The 1993 land use area estimate shows that the urban built-up portion. 

farmland, water and rock category were 664 .0, 1000, 2672.9. 55 .1 and 88.0 

respectivel y while the percentage or al'ca COVl'r~lge lw l'~lch l';llq:!(l\'~ ol ' land lise \verc 

14.82, 22.32, 59.66, 1.23 and , 1.96 percent respectively. The estimati on revea led that 

the built-up area land increased by 328 hectares ill 1994, the vegetal cover (rarml and 

and (o rest) produced a decrease in area coverage by the sa ille 32g hectares. the 

expansion of the built-up area led to red ucti on in vegeta l cover only. Rock und water 

did not changc during the study peri od . The estimation or the rate o r change per year 

revealed that the built-up portion, farmland, and forest changes by +27.33, +50.00, 



water did not change during the study period . The estimation of the rate of change per 

year revealed that the built-up portion, farmland, and forest changes by +27.33 , 50.00 

- 77.33 hectares every year over the period of study but rock and water did not 

change. 

The emerging spatial pattern of Minna was irregular which is seem to conform 

with the multiple nuclei theory of urban growth. 
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CH APTER ONE 

1.0 INTRODUCTION 

1.1 BACKGROUND TO THE STUDY 

Remote sensi ng is the ac t and science (\(" ob taining inrmlll <l liul1 i1h(\L11 object. area 

or phenomenon through the analysis 0 (" data acquired by a device that is not in contact 

with the object, area, or phenomenon LInder investi ga ti on (Lillesa nd and Kel/Cr. 

1983). It is also class illed as a branch of photogrammetry (Woll', 1983) where 

photogrammctry was defined as the art. sc ience alld technology or obtaining reli<lhlc 

information about physica l object, env ironment through process of recording and 

interpreting electromagnetic energy and other phenomenon (American Soc iety of 

Photogrametry, 1983). 

The techniques of Rcmote Sensing has (1 very wide range or applications due' to 

large volume or data acquired. Most 0(" the land LI se and land cover survey make usc 

of Aircraft and Satellites and InterpreliH ions of' photos produced from aeri,t1 

photograph . 

Photo interpretation for map making is made possible with aerial photo mosa ics. 

Thi s could be used to produce tm-vnship map. tnpographic maps and ot her m<lps. TIll' 

application through the usc or photo interpretation ca n also be ex tended to the study 

of urban growth and urban land use, estimation of popul ati on of urban ce ntre . 

residenti al patterns (e.g. types, size. form of bui lding). spatial arrangements 01' 

building as we ll as pattern of road net\vo rk. 

The use or aeri al photographs and satellite imagery in making population 

estimation is being canvassed as a way of overcoming the di rficulty in obtaining up

to-date and reliab le informati on on popu lati on (A rco la. \986). 



Urban planners and city managers attribute the incrlici '.; ncics 01' planning Clnd 

management efforts to lack of reliable and up-to-date information on the growth or 

cities. 

Okigbo (1985) noted that our planning wi ll cont in ue to be scrappy, tcnuous and 

unreliable until some probity is restored in compilation, co llection and rree 

publications of stati stica l data. When thcse are c1onc. the prohklll 0" sluill. lraf"fic 

congestion, pollution, J-1ooding etc. will become a thing or the past because adequate 

I provision might ha ve been put in plaee to guide against them . 

The most important and reliable information, the population figure, that form s 

major criterion used in planning citi es had not been adequate. Onl y the 1953 and 1991 

population census were accepted due to somc percentage eli gibility, but those 01" 1963 

and 1973 were subjected to dispute due to inflation of figures in some parts of the 

country and were not aceepkcl. 

The possibility of employing Rem ote Sensing data to assist in the st ud y 01" urban 

qualities have been suggested by Moore ( 1990). Moore suggested the LI se of Remote 

Sensing data as an alternative 'means of effecti vely measuring housing qualiti es, when 

he noted the growing concern on the inadequaci es in urban data. 

Therefore, thi s study attempts to use Remote Sensing techniques to assess the 

growth or expansion of Minna town between the period or 1982 and 1994 using aerial 

photograph, stereoscope, satellitc image (S POT, '()()4) allliurhan map or the arca . 

1.2 STATEMENT OF THE PROBLEM 

Minna is the capital of Niger State. It is seen to be gro'vving raster with increas ing 

demand for land either by government or pri vate indiviclual s. With thi s de ve lopmcn!. 

there is incrcHse in bllilt lip ~Irea wh ich c lil ,'oJ" cl"ll.'ct ivl' pl ,lI1ning oj" the to wn. Ilelll" l' 



the need to study the rate or expansion o f' the town. It is thercJo re necessary to ask the 

following questions: 

a) Is it poss ible to use Remote sensing techniques (aerial phOl.ograph s and satellite 

imagery) to estimate the increase in the built up areas in Minna Town between 

1982 and 1994? 

b) Is it possibl e to know or study the r<1te or gn.\Vth as \Nell as the percentage changes 

of the buil t-up area between the periods under study'? 

c) Can Remote Sensing techniques through the use 01' !\e ri [li photographs and 

sa tellite il1l ,lges he Ll sed for f'lItllJ'e pl<1Jlning? 

d) What is the pattern of growth? Does it co nform with the ex isting theories of 

pattern of urban growth? 

1.3 AIM AND OBJECTIVES OF THE STUDY 

The study aimed at assess ing the percentage rate of change or ex pansion of' Minna 

Town during the period of 1982 to 1994, using remote sensi ng application through 

aerial photogrnphs and sa tellite im age interprelllliull. 

Thi s aim could be achi eved through the j()llll\\ illg Ubjl'cli\ ,'.' 

a) To exa mine and produce the land usc m"ps of' Minna Town bclween the perind 

under study. 

b) To use land use map produced to es tim ate the bui lt -up area and its ine reamcnt ror 

1982 and 1994. 

c) To study the rate of expansion of the Town based on increase in the size o f' buil t

up area ror the period .under study. 

d) To estimate the percentage changes in the si/.e o j't he built up area. 

e) To examine whether the pattern of growth is in conll)J'll1il ), with the existing 

theories or urban grQ\Nth and patterns. 



1.4 .JUSTIFICATION/RF.LF.VANCF. OF TilE STlIDY 

The study would aid the planners in f'uturc to care I(lr 11ll' 1-' rllhkll1 ~ ()I' ~ IUIll, tr~l['lic 

congestion , flooding etc. can be adequately catered ['or. 

It would also 11<..:lp th<..: governml:nt ill reso urce ~ t1I()catioll allli distrihutioll 01 ' s()c i;" 

amenities in the Town. 

It would also assist researchers investigating on other issues to relate the findings 

of this thesis to their work. 

1.5 SCOPE AND LIMITATION OF THE STUDY 

This research work' is limited to Minna Township covering Minna Loc ,lI 

Government and part of Chanchaga and Bosso Local Government Counci Is where the 

expans ion is noted. 

The focus is to produce the land use map and to estimate the built-up area in order 

to determine or assess the percentage of expansion over the period under study . 

The built-up area under ' study includes residential , commercial and services, 

industries, transports, commun ications and utiliti es , play ground, all or which can be 

interpreted from aerial photograph and satellite image ry (Lillesand and Kiefer, 1989). 

One major factor limiting this research work is the inability of the researcher to 

acquire set of aerial photographs of Minna taken ,ll dilTcrl' lll }I.:.II" This limit the 

rescarch \Vork to the use or only Olle ;lcrial photograph 01' the research an..:a ill 

conjunction with the satellite image and base map . 

If seri es of aerial photographs covering the area taken at different periods \\crc 

available to the researcher, it would have been possible to study the rate of expansion 

not onl y over th<..: long period under study but al so between the period \Vhen thc 

photographs were taken. 



Another factor limiting thi s research is in thc area 01' satellite image to be used ror 

the stud y. The satellite image avai lable did not caver the en tire study area and thi s 

will necessitate the use or anxillary data in producing the land cover map. 

1.6 THE STUDY AH.I~A 

Minna is the capital of N iger State and is located ill the middle belt 01' Nige ri a. It 

IS located on Lati tude 09°37' North and Longitude OG033 ' East. N iger State shares 

boundary wit h Kebb i State in thc northern part, I( wm~1 St(lte in the Wcst. till' h'der,ll 

Capital Territory ill the South-Last ami Kogi Slute ill the So uth. h gLlrc 1. 1 shows the 

position of Niger State and Minna in the map of Nige ri a. 

\. 6. 1 CLIMATE 

The mean ann ual raini'all taken fo r a long period oi' yea rs is 13341ll11l and 

experiences highcst rai n {'all in the month 0 i' Septclll ber. Thc IllClin kill pLTlit lire 0 I' the 

area is highest in March rising ta about 30.SoC and the lowest is about 2S .1 °C in the 

month of August. 

1.6.2 EDUCATIONAL FACJLlTI ES 

There are many primary and secondary institutions di stributed with in the study 

area. So also are the institutions o r higher learn ing whi ch contribute to thc rapid 

growth of Minna Town apart from being the seat of Niger State Government. 

Some of the institutions of higher learning located in the Town include: 

The Federal Uni versity ol'Tcchnology 

Niger State Co llege of Ed ucati on 

Niger State School of Nursing and Midwifery 

Nigerian Po li ce College 

Raw material s Rescarch Institu te 

College of Advance Legal Studies etc. 



1.6.3 VEGli:TATION 

Minna is located in the middle belt betwecn the northcrn and so uthern part nl' 

Nigeria. Therefore. the vegetation is transition between the forest in the south and the 

, grassland in the north. ft can thus he said that Minna shared hoth the f.'orest vegetation 

towards the southern ends and diminishes to savannah region towards the northern 

part of the city. 

1.6.4 WATER SUPPLY 

The major source or waleI' supply I()I' the pcopll; pl' Minna is Tagwai reservO Ir. 

There is also Bosso reservoir, whi ch su ppli es water to 80sso community although the 

reservoir is being augmented by the Tagwai reservoir. The same Tagwai resC\'voir 

also augments the reservoir that supplies water to Biela Town. 
, 

1.6.5 MEDICAL FACILITIES 

There are many medical facilities of dilTerent grades located within Minna TO'vvl1 

and the environ. Among them is the stnk owned (fener;) l Il nspit<11 ~lI1d man y st;l l1dmd 

private hospitals li ke the LB.B. specialist hospital and Bay Clin ic . Other categories or 

health facilities are health centres. maternity centres and dispensaries owned by the 

local governments. 

1.6.6 TRANSJlORTATlON FACILITIES 

Minna has a very good road network. There are major roads connecting the Town 

to other maj or Towns e.g. Minna-Lungeru road. Minna-Bida road, Minna-Sulcja rodd 

and Minna-Kaduna road. It is connected to other parts of the country by railway ane! 

major roads. The railway line tbat runs from Lagos to the northern lx)rt or the countr) 

traverses through Minna. 



The major means oftrans~ortation within the city are tax i cabs. buses operating on 

commercial basi s and pri vate cars. govcrIlll1cn t in tra-city buscs as wcll ns the Il1 Olur-

bikes popularl y known as Okada . 

Figure 1.2 is a map of Nige r State showing Min na Town, thc study area. 

l.6.7 ATMOSPHERIC POLLUTION 

The major pollutants identified in the city are dust s, carbon monoxi de (CO) and 

Suphurdioxide (S02). 

The level of ~tmosphe ri c dust p~rti c l es is hi gh in the dry season, parlicu l(lrl y 

during harmaltan peri od betvleen Ikcl'lllbcr (l nt! M<lrch. Thl' 1l~11I\l~III~11l \V iml hrings <t 

lot of dust parti cles from the sahara desert. 

The Carbon monoxide (CO) is the resu lt of smokes from veh icles and industri es . 

This is on the increase everyday with the increase in the number o r IralTic ancl 

industries in the area. 
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2.0 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 APPLICATION OF REMOT E SENSING IN l lRBAN GROvVTH 

STUD IES 

ull1erous research works had been undertake n in the appli ca ti on 0 1' /\e ri al 

Pho tograph and Satellite Imagery to urban studies and ot her related problems. These 

incl ude population growth, residential estimati ons, inventory and road mapping as 

'vve ll as urban ex pansion rate. 

Aeri al photograph is used in urban studi es not merely to present static pi ctures 01 ' 

urban land use but also to analyse temporal changes in land use and the spatial growth 

in the c ity (/\ reola, 1986). 

Vinay ( 1980) used iZemote Sensing and (j cographi c Inl t)j"l11ation Systenl (ell S) 

techniques in monitoring the urban sprawl in and aro und .fhari a Coa lli elds (Dhanbad ). 

He stud ied the urban sprawl between 1974 to I <)90 aro und .Iharia Coa llie lds \\l1erc 

coa l is being ex pl oited lor the las t hundred years usin g L llldsat-T M acqu ired in 

August 1990 whi ch was processed for radi ometri c and Geometric correcti on by image 

processing software. He also made use of the survey of India topographic sheet of 

1974 drawn at a scale o r 1:50000. /\ fk r the c lass if icatio n and del ineatio n, he 

superimposed the topogr~phi c shee t on the map of 1990 preparcd by re mote scnsin~ 

techniques. 

The resul t o r hi s research mack it poss ib le to de li neate macro leve l changes ill 

urban areas in the regional sca le and to li nd that the urban growth whi ch is arou nd 4% 

per year has been haphazard and follows irregul ar patterns during the year under 

study . 



Another researcher, Olayonwa ( 19<)<)) Il1nnitmcd thL' L':\ P;1I1Sllln lll' Ihad; ln 

municipality from 1972 to 1993 with the lise of aerial photographs. SPOT sate llite 

imagery and the base map oflbadan . After classification, he was able to study the rate 

of expans ion 0 1' lhadan municipality :lI1d Ihl' p;illcrn or ex pansion within 11K' )'c;1r 

under study based on the United States Ccological SlIrw}! cl,lss ili cclt ion SC I1L'nll' . Till' 

result of the study provides the techniques o r obtaining information on the growth or 

cities as we ll as a reli ab le alternati ve mdhod o r obta ining and updating iniclI'IllJtion 

on city growth. 

The study of residential land LIse in order to be able to estimate and predict 

population growth in the cities as weH as devi sing a cl ass ification scheme for Lagos 

using aeria l photographs was ~arried out by Adeni yi ( 1978, 1980 and 198 I ). Also the 

use of sequential aerial photographs was adopted to study the growth of metropolitan 

Lagos by Greenzebeth (1978). The two authors were able to determine cliangcs in 

land use in mctropolitan Lagos betvvccn I <)62 and I ()74 using aerial photographs or 

the city taken in those two years. 

The evidence of vision 2010 committee report ( 1997) also revea led that Township 

mapping, Topo-map series, Boundary maps and admin istrative maps had been 

produced !'rol11 ;Icricll photography through photo interpretation from I <)50s to Il)70s 

and satellite image for some years, general ly at a scale of 1 :20000 to ] :400000. The 

aerial photographs and sate llite image ry or Ab uj a have been used for Topoll1JPping. 

map interpretati on and physica l pl anning. 

N wadialor (200 I ) stud ied the status of A faka Forest reserve in Kad una S tate from 

1962 to 1994, using aerial photograph (13- W) or 1962. Landsat MSS or 1970 aimed at 

detecting, mapping and mode ling rores t di sturb,lI1ces responsible 101' depicting thc 

natural forest. The researc her was able to generate separate composite maps and 



concluded that the forest reserve under study was under the stress of threats with the 

overall rate of deforestation at 1.06 percent per annul11. 

Yusut" (2000) and Akanji (2000) respective ly carri ed out the monitoring of urban 

growth of Kaduna Township using ae ri al photographs and the assessment of spatia l 

urban growth of part of Jos metropoli s using the techniques of remote sensing. Their 

studies revealed tha t the techniq ues of' Remote Sensing co uld be used to monitor and 

assess the urban growth lo r proper plal1ning or cities. 

Hav ing studied the methods of assessment of the rate o r growth or urba n areas (lS 

well as the resu lts obtained by different resea rchers on different cities. Their methods 

was considered ve ry useful in thi s research fo r the study or the rate of the expansion 

I of Minna Town by remote sensing tech nulogy using Ae ri al photograph , s<l tcllilc 

image and the map zone (base map) of Minna. 

2.2 SOME BASIC THEORlES OF URBAN GROWTH AND PATERN OF 

GROWTH. 

Four basic theories of urban growth and pattern of land usc relevant to thi s study 

are: 

• The concentric zone model 

• The Axial model 

• Sector mode l 

• Mu ltip le llucl ei mode l. 

.2 .1 CONCENTRIC ZONE MODEL 

This was developed by Burgess (1927) on hi s empiri ca l study of Chicago. It was 

ostulated that the process o f' urban growth is b) ;\ sl'l"i~' ~; \II' ,'(l\hx ntric c irck 

xpanding rapidl y I'rol11 the central business di stri ct. 

Four zones \;vere identi fied. 



I (i) A zone of transition marked by deterioration of old res idential structures 

contai ning high density, lovv income slums_ roOIll )' hllusl' s <l nd l ' lil ic gcthos. 

(ii) A zone of ' 'independent work ing people's home" occupied by industrial workers. 

(iii ) A zone ofhctter rcs idCnccs, single f~lmily homes, or hi gh rent apar tment occupied 

by those wea lthy enough to exe rci se cho ice in housing location and to a IToI'd the 

longer, morc costl y journey to central busi ness di strict (enD) eillployment. 

(iv) A cOlllllluter's W ill; ol-Iow densi ty, iso lated residential suburbs. 

2.2.2 AXIAL DEVELOPMENT MODEL 

This development type takes influence of transportat ion faci li ties in modil'ying thc 

direction of growth or' a city. Instead of a concentric pattern of grnwth , a star- shaped 

pattern of growth emerges. 

MULTIPLE NUCLEI MODEL 

Large cities deve loped by peripheral sp read 1'1'0111 several nodes or growth. I ':ach 

node usuall y has a special function - com mercial, industrial, port, residential etc. 

Harris and Ullm an ( J 965) observed tlwt many urhan <lre:1S do not exp;l nd I'rolll llne 

focal point, but I'ro m many foca l points known as nuclei. Nuclei could be subsidiary 

settlement, which through the process of ex pansion might have been absorbed into ,I 

large settl ement to fo rlll a combinati on. 

2.2.4 SECTOR THEORY 

High rent residential areas are dominant in the city expansion and grow outward 

from centre of the city along mG~ior arte ri als. This theory was developed by Il oyt 

( 1939) and suggests that the growth along a particular axi s of transport rOUlCS usu[lily 

takes a forl11 of simil ar land use type . The sector or each homogenous i<lnd US l' 

expands outward in a particular direction from the central busi ness district. The 

resulting shape is a sector or wedge-shaped urban area. 



All the four theories of urban gro\Vth reviewed had the assumption of lIni i'orm 

terraill and topography in wh idl case urban areas can expand (owards the intended 

directi on. Daniel and Hopk inson ( 1993) observed that " (he pattern of growth \V,I S 

frequentl y inlluenced and somctimes const raincd by n<ltllral h,IITi ns <tnd hoth c\ isting 

and new lines of communi cat ion". 

2.3 AERIAL PHOTOGRAPIIS AND SATELLITE IMAGE 

INTERPRETATION TECHNIQUF:S 

The aerial photograph is an image or picture of the earth ' s surface as seen 1'rom 

above. Although the image appears more rea l than presented on maps. It is 

nevertheless still a representation of the earth surface. The photographs image needs 

to be interpreted so that the information it provides C(l il be cO lllmuni cClted to others. 

Photo and satcllite images interpretat ion thcrcl 'ore is tllc iLil'lltili l ;ltioll ol ' thc C(lrlh 

surface features and conditions imaged , the analysis of their character and evo lution 

of their signific(ll1ce (Areo la , 1986). 

There are two major approaches to Image interpre tati on. There are manual or 

visual approach and also computer assisted approach. 

2.3.1 MANUAL APPROACH TO IMAGE INTERPRETATION 

In the manual or visual approach to image interpretation , the interpreter IS 

engaged in three major oper(l tions, which are as rollows : 

(i) Photo or image reading which is detectioll ([lid idelltfficalioll 01' objects and 

surface cond iti on on the ae ri al photographs and satc llite image by their special 

charac teristics and signatures. Morain ( 1974) and Lo ( 1986) noted that the 

detection of an image is aided by spatia l, spectra and radiometri c resol ution of 

sensor used in in lage ry. 

Detection is the abilit y Lo make sure that object had been imagcd on aeria l 



photograph or satellite image. Spat ial resolution has to do \V ith the abi lity of the 

imaging system to di stingui sh closely spaced objec t~. 

Spectra resolution has to do with ~he nh ility orthe sensors to record objects hy 

several wave bands whil e radiometric resoluti on has to do with the level of 

brightness or which the image call he displayed to provide varying leve l 01 ' 

contrast. 

III idemifi cat ion, the image interpreter has to associa te himself wi th difTerent 

features dekcted on the image to known catego l-ies. The knowledge o r the 

il1terpreter fro ll1 the gro unu surveyor n:ll; rencc data is 01 ' ililportalit .. It thi s stage. 

(ii ) Delineation and classificatioll 

Delineation involves mark ing the boundary around areas that have homogenolls 

characteris ti cs and patterns on thi s i'mage. Thi s can be achieved by plac ing or 

overlay a tracing paper on the aerial photograph or satellite image. 

Classification invo lve categori zing or classifying each ( ) I- Ih\.' h()ll1PgenoLi s 8I'CcI S 

de lineated into where they belong accordi ng to the cbssilication scheme des igned 

fo r the area . 

(iii ) C/ass(/icalivlI 01111'111: - Thi s is the stage where the ll\'crla), in which the 

boundaries of features on image is delineated and class iiied will be developed 

into a thematic map of this area. 

2.4 APPLICATION OF I MACE, INTF,RPRF,TATION TO LAND USE 

LAND COVER MAPPING 

Many researches have been carried out on the app li cati on 01 ' inl <lgl' in terpretation 

to land use/land cover mapp ing, The Land Resources Division (LRO) of the Briti sh 

Ministry or Overseas Development introduced some rctin emcnt into land lise 

mapping by using aerial rJhotographs interpretations to provide SO Il1 (, indic<ltiollS 01 ' 



the in tensity of' !\g ricultur~t1I . ~llld l ise (Ilut cheo nl't <II. I(n~). i\lkr tile \.' ld ssilic~lti()I L 

they were able to define land under cultivation to include fallow lands adjoining the 

farmlands. which from photo evidence appear to be in cultivated cycle. 

Oye!ese (1()oR) class ili es the hld II.'il' illtn sllch hJ();Jd uilih ~ I S tree crop Idlld. husll 

fallows, grass fallows, regenerated forest mi xed with tree crops. all these ",,,ere done 

through the help of image interpreta ti on. \Vickcn (1966) usee! the im8ge interpretation 

to study and map the extent or past and present settlement and cultivation of lands. lI c 

was able to identify areas whi ch had been se ttled and extensively cult iva ted in the past 

The knowledge of land use land cover is very important for many planning ane! 

management activities coilcerned with the surface of he. earth. 

The term land cover relate to the type of features present on the surface of the 

earth such 8S artiricia l feature lik e huildings ,lilt! n ;ltur~tI k;lturcs like lakes. I()l'est l'tL'. 

(L illesand and Kiefer. 1985) . The term land usc rclntes to human activities associated 

with a speci tic piece of land, which ma.y or may not necessarily be interpreted directl y 

on aerial photographs. 

When using aeri al photograph , there is need I'or mosa ic compilation i.e. jOllling 

several frames of aerial photographs together to form a mosaIc of the area under 

study, as only llne photograph cannot cover the area. 

When sate llite image is to be used, corrections has to be made for radi ometric and 

geometric errors. [n geometric correction, raw data contains geometric di stortions 

which are so signi ricant that they cannot be used as maps. The sources of these 

di st(lrti()11S r;lIl gl: 1'\'(Jlll vm j,ltiolls ill ;tititUlk , <llld \'clucity or tlte SC IlS()J' pl ;ltlilllli to 

facto rs sllch as panoramic di stortion. ea t:th curvature etc. Th e ill1port;lIlcc or geo llletr ic 



correction is to compensate for the di stortions introduced by these factors so that the 

corrected image wi ll have the geometri c in tegri ty or the map. 

The type o r rad iometric correction applied to :1Il) gi\,~ ll digil,iI Il11a gc dal:1 !:let 

varies widely among the sensors (Lillesand and KielCr, 1<)X5). 

Alter the initi :ll steps. ciass iric;Jti oll sc hemc rollmvs. Thi s IS :1 way or :Issiglling 

features on the images into class~s. The Un ited Slak (jeological Sm vey (uses) 

devised a land use land cover classi licati on sys tem lo r use with remotely sensed data, 

liti s Il eed SO llle IIHH.lilic'ltioll in urder to dlss i l'y others thaI do Ilot appear ill US(jS 

classification . 

The United States Geological Survey has 10rm levels in respect of land cover ami 

land use with varyi ng degrees of details. Leve ls I and II were designed 1'0 1' use with 

small scale image ry and contains till' least ddail s. I,evel III was designed I'ur usc \.vitll 

small sca le aeri al photographs. The level r has the follov.ing categories: 

Urban built up area, Agricultural land , Range land , lo rest land, water. v,et lancl. 

barren land. Tundra. perennial storms (Lillesancl and Kieler. 1986). 

The LJSeS I a III I usc 1,1Ild Cllver class ificati oll was dcsigl1l'd according to the 

following criteria. 

a) The minimum level of interpretation accuracy lI sing remotely sensed data sl',ould 

be at least 8YYO. 

b) The accuracy of interpretation for the seve ral categori es should be about equal. 

e) Repeatable or repetitive results should be obtainable from one interpretat ion to 

another and 1'1'0111 one type or sensing tn :lIlother. 

d) The classi li cat ions system shoul d be appl icabk over an cxtcnsi ve area. 

e) The categorization should permit land li se to be inferred from land cover types. 



f) Tllc classilicatioll sys tem shuuld bc suitable for usc with rcJl10tc sellsor dat,l 

obtained at different times of the year. 

g) The categories should be divisible into more deta il ed sub categories that can be 

obta ined from large-scale imagery or ground survey. 

h) Aggrega te of the categories must be poss ible. 

i) Compari son with future land use shou ld be poss ible. 

j) Multiple uses or land should be recogn ized \-vhcn possible. 

After the development of the class ification scheme, the general procedures of 

image interpretat ion as ddailcd in 2.2 vv ill I(l llo w. 

Olayonwa (1999) used the USGS classificati on criteria above to stud y the bui lt-up 

areas and settlement shape of Ibadan metropoli s. The present study aims at llsing the 

samc LJS GS class ilication to stud y the grow th allli sett lelllent patterns or rvlillnLl Town 

and also to determine the increase in the built -up ,\I'ens over the period under st ud y. 



CHAPTER THREE 

3.0 M~TIIOUOLOGY 

3.1 INTRODUCTION 

Thi s chapter explains the method used in carrying out the assessmcn t process. th l

method of data co ll ection, production of land use maps between the periods under 

stud y, estimation of' an.:as occupied by land use betwecll such peri od and the increasc 

in the built-up areas. 

The chapter al :-'l) deal s with 1l1clhod used ill Gdcu lat ion o f' growth rate b\..'twce ll 

1982 and 1994 and las tl y the determination of the emergillg paltcrn (lj" growt h. 

Post class ifica(ion comparison mct hod was used (0 determinc the incrcas\..' in the 

area of built-up portion of Minna toyvn between 1982 and 1994. Land cover maps or 

Minna for 1982 and 1994 were prod uced and compa recl . The percentage gro\\·th \vas 

determined by dividing the increase in the area ol"built-up port ion of the town in 199-+ 

by (he (otal arcd or built-up purti oll in I ()X2. Thc rcsult WdS (hcll computed in 

percentage. 

3.2 DATA COLLECTION AND INSTRUMENT 

The followi ng data were used during the court oj" (he rl.'''l~m..:h I() r sllccess l'u l 

execution or (he v,t() rk . 

a) The aeria l photographs of Minna consisting of abo ut eighteen frames at a scale 

of I :25000. The aeri a-l photographs were in four lines and are acquired in 1982. 

b) The satellite image was SPOT XS panchromatic digita l image which \Vas 

acquired in 1994. The satellite image was shot at an altitude of 832.6km with all 

angle of 49.7°. The satellite computer print out was produced at a sca le 0(' 

1 :80000 . 



c) !\nxillary data used was the built-up area map o r Minna obtained from the 

Ministry or Land and Survey produced in 1982 and is constantly been upci (1 teci. 

These three dat(1 sets made it possi hle f'o r tl K' rcsc,l rclln t(l ,Il' hi l'\ 'c hi s :Iilll ,111<.1 

objectives. 

The maj or instrument (personal) used in this study arc microcomputer with printer 

used lor sa tellite image t;n ilanccment and image print ouL photocopying ll1achinl', 

pocket stereoscope, pl animeter, drawing board and T-squ (1 re, li ght table as \\el l :.IS 

drawing instruments such as scale rule, set square, tracing paper, compasses. divider, 

protractors , pencil, drawing pens and colour marker. 

3.3 PRE-INTF:RPRETATION STACr: 

Prior to the classificatiol; of im(1gcs, two ma.IDr SlL'ps \\l'I'C I(llll)\\'cd wh ich 

enhanced an accurate classification and production of land cover maps . 

a) Moving round the entire stud y are(1 to ge t I'amili ar with the ex isting features. 

b) Studying both the aerial photographs and the sate llit e im :lgc. 

c) Developing the classification scheme. 

Familiarizing oneself with the study area IS an important aspect III thi s research 

work. It was do nc by initia ll y mov ing roullll thc whuk town (the study arc(I) to noll' 

the major features on the site and on the map data. This was followcd hv 

familiarization of the researcher with the features on the images both the ae ri al 

photographs and the satellite image ry. Thi s (1ided the development o r the 

classification scheme. 

The classitication scheme was catego ri zed into four as seen in Tahle 3.1. 1':(1ch 

category of land LI se is further classified into fIrst and second level class ifi cat ion . 



I. 

2. 

3. 

4. 

TABLE 3.1 LAND USE/LAND CO VER CLASSIFICATION SYSTI~M 

LEVELl 
Urban built-up Area 

Vegetation 

Water 

Rocks 

-
LEVEL II 

----------------------------------~ 
1.1 Res i eIcnt ial 
1.2 COIll 

1.3 Inelu 
nH:rcial :lIld Serv ices 
stria I 

1.4 Tran sport, COllllllunication anel Utilitics 
strial and COllllllcrcial ('ol11plc:-;Gs. 1.5 Inelu , 

2.1 L:-;tel lsivl' hlrllliand 
2.2 /Il tcll s iVl: 1:; 1rI111:111l1 
2.3 I·ore. st / .; Ind 
2.4 Crop land and Orchard 

S /;l lld de. 2.5 (;r;l s 

3.1 Stre;l 
3.2 Lakc 
3.3 Rese 

ill S allc! Canal s 
s 
rvo I rs 

4.1 I{oel ' \ Outcrops. 
SOURCE: Lillcsand <lnc\ Kiefer (I (75). 

I 3.4 CLASSIFICATION, MAPPIN G AND CHECKING FOR ACCURACY 
, 

OF CLASSIFICATION 

The following processes were in vo lv cd in the class ili ca tion and mapping . 
. 

a) Preparati on of Imagery and Overla y. 

b) Delineation and assignment of num hers to homogenous image areas e.g. built-up 

area assi gned the same number ;,,'ler lklincati on. 

c) Reduction o f the Overlay to map sea l e. 

d) Classificat ion of images. 

e) Checking the accuracy of dassificati on through ground truthing 

I) Production ol' I~lnd Lise Il1UpS I()(" I t)x 2 and 1994. 

g) Final production of the map of illere(l sc ill land bui It-LIp portion . 

Eighteen CranK's 01' aeria l photograpl 1S \Vere lIsed to produce tile musaic to cover 

the study are<l mi cro-anal ysis . Computel . and im<,gc interpretative analys is Vic rc lI sed 

to print out tile di gil;t\ SPOT XS s;ilcllit l' illl ,lgC at ~l SC 11C or I :80()()() ,1I1d till' illiage 

was enhanced before printing for easy cl assification. 



The boundary of the study area was delincd from the base map or Minn:l, which 

was transferred unto th~ Images. The mosaic W[lS first produced for 1982 ::1er i81 

photograph and an overlay or tracing paper was Ill(lck on it <.Ilkr which the huundar) 

of the study area was traced out. 

traced out as wel l. Delineation or' homogeno us areas on the imageries on the overlay 

of tracing paper prepared was done by putting the overl ay on the mosaic and satell ite 

image respective ly on li ght table. With the aid or the IllilTul' sll'rL'()SCll PC which is :111 

instrument used lor easy interpretation of features on the aerial photographs, 

boundaries were drawn round the identifiable homogenous areas on the 11l0s[lic and 

satellite images. These homogenous areas were assigned the same number for easy 

I.. identiJication . The delineated areas were ass igned to classes based on image clements 

such as tone , size, texture, pattern, associat ion etc. (Wolf, 1985). 

The accuracy of the class ification was checked by taking 40 points at randolll 

from urban built-up and vegetat ion cCl.tegones respec tively. Thi s \·\,as verilied rrom 

existing nwps :1I 1d gruulld s ur v~.'y lI Sillg (iluh:ri Pusiti()llillg SYS lL'lll (ei. I'S.) 

instrument. Table 3.2 below shows the summary of the land cover map classification 

TABLE 3.2: LAND COVER MAP CLASSIFICATION ACCURACY 

Land Cover Type No of Sample Preparation of Accuracy in 
Points correct sal~plc percentngl' 

Urban built-up 40 38/40 95 

Vegetation 40 35/40 87 .5 

Water 10 1011 0 100 

Rock 5 5/5 100 
-----

I Total 95 88/95 92.6 
I SOURCE: Measurements from random selection or points. 



achieve hinh accuracy in classitication. Dim yati et al ( I \)\)()) slI !..!!..! \.:s tcd that ll'wCl" o - ~ 

numbers of class ification categories give a hi gh leve l 0(' class ification acc urac y. Thi s 

reflected in hi s study 1ll ' IlIIId use lIlld 1 ~11 1d c() ver 111ap 01' Yokyak'.IIlta, Illdul1cs ia. 

Map of increase in built-up areas 01' Minna between 1982 ane! 1994 was thcn 

produced by matching the land cover map of 1982 over that of 1994. This was made 

poss ible by bringing the land cover map or 1982 and 1994 to the sa me scale with thl' 

, aid or photocopier. The result or the overl apped i'ormed the pattern 01' grov"th '."here 

part of the vegetal cover in 1982 had been replaced by urban built-up portion in 1994. 

3.5 ESTIMATION OF AREAS OCCUPIED BY LAND COVER 

CATEGOR IES OF 1982, 1994 AND INCREASE IN TilE BUILT-liP 

PORTION BETWEEN 1982 AND 1994 

A planimeter, which is an instrument capable or quick determinati on of' areas or 

irregular ligure mechanicall y (Ramsey. 1(75). W,l S used to estimate the total area 

enclosed in the study area and areas occupi ed by each category 01' land cover I. C. 

built-up area. vegetation, water bod y and rock outcrops. The planimeter was lI sed to 

trace out the boundary of the study area and by app lying the sca le factor. the total area 

covered was obtained . 

The same planimeter was used to trace out the boundaries or each ca tego ry arter 

the classification. These were added together to give toull coverage by eac h category 

in 1982 and 1994 respecti vely. Areas 01' increase in bu ilt -up l,lnd C(l ver bct\\·ecn I <))Q 

and 1994 was also estimated, This was done by subtracting the area or built-up 

portion of 1982 ,'rom the area or the sa n~c ca tegory in 1994. 

The mechani cl i method or men c ll cuL1ti oll by planimeter proves to he mure 

accurate and ' ~l s tcr compared to the gr~l ph -squ" rc meth,)(1 becausc it docs Ilul givl' 



room lor cstimati0n and approx imati on or irreglli<lr bOlilldary. The tracing mill or thl' 

instrument traced out exactly the required port ion. 

The est imation or growth rate over the pcriod under study was expressed ill 

percentage. The growth rate was determined by dividin g thc incrc<lsc in the arca 0 1' 

built-up portion betwecn 19X2 and I lN-t by the tut,t\ ,Irca or huilt-lip portioll (\1' I ()X 2. 

the result 01 \Vhic h is Illu lt iplied by I ()O. The l'(\rl11l1l a lo r pe rcentage is exprcssed li S 

follows: 

]nercase in area or built - up portion 
GR = -- x 100 

Tota l built - up portion in 1982 

The S<l I11 C Vias done for all othlT ciltcgnries or cb ss ifie<lti o ll. Whik Slllll ~' 

categories prod uced a tremendous increase bet ween the period L1nd cr stud y. Some 

recorded a decline while other produced no cffect. 

The rate of change over the peri od was c<l lcu latcd pCI' ye<l r using the formula 

Increase in /mi/I - "/7 (fJ'(' (f /J elll'(' (' 1/ / r.JS] (1111/ / ()9-/ 
It (' :::: 

12 

3.6 DETERMINATION OF I£MERGING SPATI AL PATTI£RN 

One of the objectives of this study is to determine whether or not, the pattern of 

growth of Minna town conformed with any of the ex isting theori es 01' urban growth 

pattcrn i. e. whether it is concentri c, scctora l or an irregular pattern of growth. The 

pattern which the 1994 land cover map represented was then verified afte r the 

production of map of increas ing built-up area. 

'" 



CHAPTER FOUR 

4.0 PRESENTATION AND DISCUSSION OF RESULTS 

4.1 INTRODUCTION 

The ailll or thi s stud y is to l!stilllall..' the gro wth 0" built-up area ill Millll,1 bclweell 

1982 and 1994. The classification compari son or Land cover maps for 1982 and 19l)4 

was produced through in terpretatioll u'· <lc rial phOI UiC- r<Jphs ,Ind "dlcllik imdiC-c 

respectively. The ex tent or growth rate or gro\,vth and the emcrging pattern or growth 

are determined . The resu lts are presentcd and discussed in this chapter. 

4.2 AHEA COVERAGE BETWEEN 19S2 AN D 1994 LAND liSE MAPS 

Tab le 4.1 shows the area coverage by 1,\l1d usc map in I () ('2 and 1904 <IS well as 

thc percentage changes as obta ined I'rom class ification ol'land lise maps between 1082 

and 1994. 

TABLE 4.1 AREA COVERAGE BY LAND USE MAP IN 1982 AND 199-t 

Land 
Cover 
Type 

Area 
Coverage 
in 1982 

Percentage 
Covered 

Area 
Coverage 
in 1994 

Percentage 
Covered 
(%) 

lM-a-gl-li-tll--de'-p-el-T-C I-ll-"b-'e"~Ra-t-e-o~f'-'~(O~(f~~~-l 

or change CllClllgC Change 
(%) (Hectares) (%) pe r year rh:ll1gc 

Urban 
built-up 

Forest 

Farmland 

Rocks 

Water 

Total 

(I iL:ctarcs) 

336.0 

3600.9 

400.0 

RR.O 

55.1 

4480 

7.50 

80 .3 8 

8.92 

1.96 

1.23 

100 

( I kct,lrl:s) 

664.0 

2672.9 

1000 

gR .O 

55 .1 

4480 

14 .82 

59.66 

22.32 

1.90 

1.23 

100 

+328 

-928 

+600 

00 

on 

SOURCE: Measurement fro m lancl cover maps of 1 9R2 and 1994. 

4.2.1 ASSESSMENT OF LAND US E MAP OF 1982 

97.60 

25 .77 

150 

00 

00 

27.33 

-77.33 

50.00 

o.O() 

0.00 

f igure 4.1 shows thc I,lnd USL' 1l1:ljl 0" rvl inll~1 :llld 11 :--. L'II\ 11,)11:--' III I ()X ~ . II \\~IS 

revc, ti ecl thM til l' Ill:ljor meas tlwt constitute the hui lt-up ;,re<lS <l rc Mobil, which is tlh: 

centre or the town , Keteren Gwari, Maitulllb i, Bosso, Tu nga arca. /\11 thcse amo un ted 

to 336 hectares of the total stucly area. 

per yc,,,' 

8.13 

2. 15 

12.50 

(). no 
0.00 



The vegetation which was classitied into rarmland a III I i'url'st was seen to 

dominate the major part oC the study arca. The entire western parts of the study arca 

constitute farmland (intens ive farming, agricu ltural area) while the eastern and 

northern parts are mainl y forest with sparse built-up portion . The major dam as 

revealed by the 1982 land cover map was located at the north centra l p~lrt or the st ud y 

area with some rivers most or whieh tlows rrolll the north to the south as seen i'rnlll 

their tributaries as we ll as the topography of the town. The rock outcrops are mainl y 

found around Maitumbi and Bosso area . 

The pattern of growth as at that time was irregu lar and the explanation f'or the 

irregular pattern of growth can be traced to the hi story or the earlier settlers in the area 

apart from the com mercial ac ti viti es. The Gwari peop le se ttled at Bosso, Nupes 

settled around Kcleren G\Vari, the Hausas and (;\\ari se ttled LIt Ch,II1Ch,lg,1 ~lI1 d 1,lter 

: the Yoruba and Nupes settled at the then outskirts of the town, Kpakungu, which has 

now became developed. Mobil area is the major commereia l centre for trading. People 

converged at this place \vl.lieh eventua ll y became the site of' the two major markets in 

the town i.e. the modern market and Kasuwan Gwnri market. 

Road network also influenced the growth of the town as the built--up ,lrC,1 ~t1so 

c:-':!clllkd allln t', Ahuja ro,ld I'ro lll M()bil to\v;lrd 'I'll I l!:'.'1 to Cklilchagll arc,\. Thi s is dUl' 

to the case with \-" hi ch traders transport thcir goods. The table shows that the urban 

built up portion occupies 336.0 hectares (o r 7.50%), the forest and farmlands occupi es 

3600.9 and 400.0 hectares (or 80.38% and 8.92%) respectively while rocks and water 

occ upi es 88.0 and 55. 1 hec tarcs (1.96(X) and 1.2:1%). 

finnll y, the 1982 land cover map rc vc~tled ,I ll1ultiple nuclei pattern becausc thosc 

places aforemcl1ti ol1l:d form the nucli rrom whi ch development spran g up. 

'")(. 
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4.2.2 ANALYSIS OF LANO USE MAP OF 199-t . 

Figure 4.2 presents the land use map of' Minna as at 1994. The class ificCltion 

revealed that the dominant category noticeable for ex pansion is the bui It-up portion. 

Vegetal cover graelmtll y dimini slll'd I'rom \V h ~ lt it \\1<1:-' ill I <)R2. l~od\ lllltcrops ~ llld 

water body remained unchanged . The analys is of' Table 4.1 reveal s that the urban 

built-up area occupies a total of 664.0 hectares (or 14.82%), forest and farmland s 

occupies 2672.9 and 1000.0 hectares (59.66(% and 22.32(X) while rocks and water 

occupy 88.0 and 55.1 hectares (1.96(Yo anc! 1.23%) respec ti ve ly. 

The possib le explanation for the incre(lse in the built-up are(l in thi s peri od can he 

attributed to the increase in populati on of the town since it became the capital of 

Niger State. There is increase in the comme rcia l acti\·iliL' s. l' '' Llhli ~ hlllL'lll oj' mini stries 

and pmastatal s, in ~ litutions or hi gher learning as we ll as increase in the number 01' 

industries. All these attracted people Crom difTerent parts of the country. 

The shift oCthe Federal Capital of Nigeria rrom Lagos to Ab uj a, whi ch is close r to 

Minna, was also noted to have contributed to its growth in 1994. The Federal capital 

later became congested; accommodation and cost of li ving became very hi gh and 

unbearabl e. There Core, peopl e preferreel (0 res iele in neighhouring areas where Ihc\' 

can still enjoy (I II the soci al ameniti es as in the Feel eral Cap ital Territory. 

4.3 COMPARISON OF LAND USE MAPS OF 1982 AND \1)l)4 . 

Table 4.1 shows that in 1994, although vegct(ltion category is occupying the 

, largest area co verage, it has great ly reduced in silT eompmcd [0 th,,[ of' I ())Q. The 

forest category has reduced from 3600.9 hectares to 2672.9 hectares 'vvhie h is 59.66 

percent of the total area. 



The farmland increased from 400 to 1000 hectares representing 22.32 percent of' 

the total area in 1994, The increase in size is due to increasing population, more land 

is being cleared for famil y (lclivilies. 

The rock outcrops remain the same In I <)<)4 as in I c)R2 occupyin g RR hectarl:s 

which is 1.96 percent of the total stud y area so also is the \V(\tl~ r body which ()ccupied 

55.1 hectares amounti ng to 1.23 percent or the total coverage. 

The table also revcal s the l11(1 gnitLide 01' change that occurred betwcen the period 

under stud y. The vegetal cover (farmland and forest comb illC<.I ) produced the lowest 

magnitude of -3 28. The simple explanation for this is that the area of vegetal cover 

especially area of intensive agriculture arc Ll sed lor dcvelopment, thi s tend s tn 

increase the built-up portion by +328. Only the rocks and water body neither c:-:pands 

nor reduced and therefore has zero m<lgn i tude respccli ve l y. 
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4.4 1l1l11.T-llJl A REA ESTI MATION AN J) TIII( HATI': OF (,IIANC I':. 

Figure 4.3 illustrates the increase in the built-up mea between 1982 and that or 

1994 respectively. The percentage increase in the built-up mea is shown in Tnble 4.1. 

The map rc vL:a ls that the chnngL: or expilllSioll occurred ill :dllHlSt ;d I the hui It -lip 

I areas of 1982 and some other new areas. The expansion was noted to be pronounced 

in the centre 01' the town and Bosso aren as we ll ::IS along Chanchaga road. Onl y the 

places after the rocks have sparse built-up area. 

One possible explanation may be found In the influence or town ns :1 stall' 

capital and lou d gove rnment hC:ldqll<lrt crs fi)J' lll;lIl Y YC;II'S, which mi ght h;lVl' 1ll;llk it 

possible to attract mllch invcstment in re,d cstntc and urban inl'rastrllctural 

development. 

"" 
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4.5 ANALYSIS OF TIIF, RATF, OF CI-IANCF, BI~TWEEN 19S2 AND 1994 

USING BAR CHART 
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Source: Tabl e of Area CoveragQ in J 982 and 1994. 

WATER 

The fi gure 4.4 shows the pl ot of the area coverage of each land lise In 1 9~2 

compared with the area coverage in 1994. The changes cnn then be seen to be posi tive 

in bo th the buill -up area and j~lrmland, Cores! has a negati ve change \vhilc rock and 

water has zero change, 
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Sou rce: Table of Pe rce l~tage Area Coverage in 1982 and 1994. 

Figure 4.5 ..;hows the plot of the percentage area coverage by each land cover 

category between 1982 and 1994 in bar chart. It was a plot of percentage coverage 

against the years under study. 

4.6 PRESENTATION OF THE EMERGING SPATIAL PATTERN 

The spat ial pattern of urban built-up area, presc nted in I' iburc 4.2, IS irrcgular. 

This is in conform ity wilh mult ipk nuclei til eory or urball groY'l th. 

One possible expl anation for thi s emerging spatial pattern IS that public nnd 

private estates, instituti ons and ronds al ign ment constituted the nuclei I'rom which till' 

deve lopment rad iated. For instance, The Federal University of Tt:chnology, Minnn 

I has been identified as one of the nuclei. wh ich st imulated deve lopment in some part 

of Bosso area. For example. one development that might have been stimu lated hy the 

Un iversi ty is residential area. which might ha\'e hccll de ve lop ~d to cater ror hOLls ing 

need of the University stafT and students. 



Places like MobiL Keterc\1 Ciw<lri, Bosso, Kpakul1gu etc . also I'orilled the l1ucl i 

from which deve lopment sprang up. Most of the res identi al and industri al estates 

located in the north and southern pmt or Min n ~1 also cOIl,-;titlllL'c1 1l1ll" li rrolll which 

development radi ated. 

4.7 COMMENTS ON THE RESULTS. 

The results of thi s study have demonstrated the potentialities of Image 

interpretation techniques in assess ing the c:-<pnnsion nl' Minn:1. 

Ilowever, better results could have been achieved i I' lllore interpreta ti on data I ikl' 

LANDSA T- 'I'M and other frames or aeri al photographs taken at interval between the 

study periods were available. This coul d have improved the st ud y of the cmergin g 

pattern or gro wth , as the durati on or ohserv;lhk ch~ln gl' \\(lll lL! 11 ,1\ C' h(\..·11 sllmlL'r [ll<1n 

twe lve years Llsed in this study. Shorter periods would ex plore subtle growth rate and 

intervening factors over the years. 



CHAPTER FIVE 

5.0 SUMMARY OF FINDINGS, CONCLUSION AND 

RECOMMENDAT ION 

5.1 SUMMARY OF FINDINGS 

The study has used image interpretation technique to assess the rate of' growth as 

well as the emerging pattern of Minna town over the period o"l\\el vc yea rs between 

1982 and 1994. The summary of lindings is presented belcnv. 

Visual examination of 1982 land cover map revealed that the major built-up land 

cover concentrated around the central part of the town towards the south and so uth

eastern parts of the study area. Vegetal cover dominated the west, so uth and eastern 

parts . Rock outcrops were found in the north and north-east which hinder 

de ve lopmcnt around thi s zone. 

19()4 land usc map indicated that the urban huilt-L1p l ~\nd has incre<lscd . The 

vegetal cover was iound to have reduced since much ol' the vegetal cover in In2 has 

given way to urban built-up land cover. The maj or water body was located in the 

northern part of the stucl y area \vith river ' ll owing I"roI11 the north to so uth. The rock 

outcrops did not change in size. 

The map of increase in built-up arca indicates that the maj or change that occurred 

between 1982 and 1994 is the repl acement of vegetation by urban built-up land cover. 

These changes were noticeable and pronounced in the core of the town. 

The 1982 estimate of the areas occupi ed by eac h ca tegory of land use ren:a1cd 

that urban built-up land cover occupied a tota l of 336 hec tares (o r 7.50% ) of the study 

, area, vegetal cover i.e. farmland and forest occupied 400 hectares (or 8.92(%) and 

3600.9 hectares (or 80.38%) respecti ve ly whil e water body occupied 55.1 hectares 

(1.23%) of the study .area. 



The 1994 est imate or the area occupicd by c<lch c<ltegory' or land Covc r revealed 

that urban built-up land cover area has increased to 664 hectares (o r 14.82%). 

farmland has increased to 1000 hectmes (22.32%), and forest cover was reduced to 

2672 .9 hectares (o r 59.66%). The area occupied by rocks and water bodies recorded 

no change as they maintained the total area llr xx and )). 1 hl'CI,m:s (m I ()()"() ~lIld 

1.23%) of the study area respectively. 

The emerging spatial pattern of urban built-up land cover in 1994 was irregular 

shaped patkrn which is in conformity with multip le nuclei theory or urban c:\pans illn. 

I 5.2 CONCLUSION 

This study has been able to produce the percentage rate of growth and the 

emerging pattern of growth of Minna Town over a period of 1982 and 1994 using 

aerial photograph and SF>OT-XS sate llite image. The result obtained indicated that 

image interpretation technique could prov ide a reli able method for the assessment 01· 

urban growth 01" cities . 

It is important that those invol ved in cit y planning and management will take I"rol11 

the result of this study to adopt the technique 0 1" info rmation acquisition for 

meaningful urban planning alid management. 

The study of thi s nature will go a long way in improving the lire or thc peuple ill 

the town in terms of better planning and good li vi ng. 

5.3 RECOMMENDATIONS 

The following recomlllendati ons. arl slllg l'rol11 th\..' lil1tlill~ " . ~Ir l' dir\..·l'll'd to the 

relevant authority. 

(i) The srudy of urban growth and pattern of growth of To\-\'n should be done on 

rcgular bas is and within short periods. Thi s will cnable the planncrs to ha\ e 



adequate planning information as well as efficient distribution of social 

amenities. 

(ii) Aerial photograph 31,d recent sate llite images 0" hi gh rl' :--u lutiun should he 

made ;wailable [lIld at an afiorcinhlc pri ce so thtlt periodic checks on the r;llc 

and pattern o r gro\\ th can be e~trI ' ied out. 

(i ii ) Peri odi c training or course should be organi zl'd ror cit y planners on image 

interpretation techniques by instituti ons ur hi gher kaming orkring Relllote 

Sensing application as a co urse c.g. Feder~lI University or Technology 

Minna. Regional Centre for Training Aerospace Services (RECT/\S) at 

Obafemi Awolowo University, Jl e-lte and Na tional Centre for Remote 

Sensing ::I t .los. 

(iv) Public enlightenment on the advantages o r Image fnterpretati on techniques 

as a way of acquiring information over the traditional approach is o r 

paramount importance for all the profess ional s in vo lved in cit y planning. 

(v) (foVerllmellt should make it compul sory Ill!' ;III Y l;lIld dcveltlper to prllllucc the 

survey plan as we ll as building pl an prior to ;lIl Y developm ent. Thi s will 

eliminate/reduce the problem of slum in the city. 

(v i) Further stud y of urban growth can be done hy using Multi-Spcclr:t! imagl' 

data. other urban centres ;lIld shorter l1L'riud s ill (ll 'dn ttl \,!I!l l;ill' till' !'csulh ;lIld 

to ex pl ore subtle growth rate and interveni ng factors over the years. 
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/ APPENDIX A 

SAMPLE FRAME OF AERIAL PHOTOGRAPH AT REDUCED SCALE 
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APPENDIX B 

SAMPLE FRAME OF AERIAL PHOTOGRAPH AT REDUCED SCALE 



APPENDIX C 

SAMPLE FRAME OF AERIAL PHOTOGRAPH AT REDUCED SCALE 



APPENDIX D 

SAMPLE FRAME OF AERIAL PHOTOGRAPH AT REDUCED SCALE 


