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ABSTRACT. 

The study of landuse/landcover is very important for many reaso~ 

The land is a renewable resource from which man's activities derive the 

necessities for life as well as those for his ~v xury. The knowledge of 

our resource base is in jeopardy, filled with either a lot of guess work, 

part of which includes misinformation which are either correct initially 

or outdated. The area of this study Wurno and its environs which lies 

in the desert fringes is susceptible to desert encroachment. There is 

therefore the need to monitor it continously to arrest the situation. 

The main objectives of this study were to determine or to classify 

the various landuse/landcover .~Wurno and its environs; using visual and 

digital methods and to compare the efficiency of the two methods i.e visual 

and digital techniques. 

For the above to be achieved, landsat multispectral scanner 5 of 

1985 was used. In the visual analysis, magnifying lenses and the familia-

liarisation of the researcher with the study area was used for interpretation 

and classification. Maximum likelihood approach was used for digital analysis. 

The findings indicated that ten (10) classes ,f landuse/landcover 

were indentified by the visual classification system. Twelve (12) 

classes resulted in the digital classification system. 

In the visual classification the dominant landuse/landcover was sandy 

soil with 6.11 hecteres (24.37%), while laterite surface with 9.88 hectares 

(39.39%) was the dominant landuse/landcover in the digital analysis. While 

it takes very little time for the digital to be accomplished, the visual 

analysis is time consuming, labour intensive. but cheap and does not 

require much training to be carried out. However the digital analysis 
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was faster, more likely to accurate but capital intensive and requires 

much expe~tise to be carried out. 

This study could be improved upon by making use of the multi-temporal 

satellite data. 
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ClIAPTER ONE. 

I NTHOJ)UCT 1.01'1. 

Land is mu c h lIlorc to lIla n tha n the stage on which he carries out 

hi s vario us eco no mic ' lc Livitles . Hall h[lt; bee n so much connected to the 

l and that !::!:.!parati ng the t\VU is almost impracticable. From the world 

class ic religions , I~e l earn tlwt man was creat e d from clay which is 

de r Ive t! frum th e LII)(.1 (l ilt! vLrtuiI L l.y n.l1 hUlIIH11 I.lctlvltle~ ure practiced on 

the land. I II viet" uf tlti s : there are different shapes and patterns 

t o day. L\ g r 1 C lilt: 1I r e I~ It i. c it L!:.l tlte uldest human activity is practiced on 

the land. The la nd suppor t s all forms of lives by providing food for 

the ir 8urvivnl ill t erms of gr Olvt lt and development. In view of the above 

3ssertion, l a nd, js see n as SUcJ l an indispensable resource that conscious 

LInd dcl:l.b era t e st udi es of it is par:llllount to our continuous existence on 

the face of the globe. 

BACKGROUND TO TilE STUDY AREA. 

Wurno is the lI ea dqu.:trt c r s of \-lurno Local Government area of 

50ko to S ta t e . The ar ecl is ::lpproximntely J4J square KNs. It lies 

It P II ;- 0 x 1111 a te J y Iv 1L I dill U II gIL II d l' !.: 5 d l! e t l' I~ !; :~ 5 m11\ u t:c! 1:1 C L\ !J t II n J '1 LI t 1 t 1I tI c s 

13 degrees 18 minutes llO l:' tlt. 

The area itl tle mi-a r Ld with prolonged dry season (October - Hay) 

and a s hor t I'Jet of ra i ny season ( e nu of Nay - early October). The study 

ar e.:! lies within the Solwto plains and it is composed of sedimentary 

ro cks lvith scattered hill s capp e d by l:lteritic rocks. The soil in the lip 

land areas cons ists of brOlVI\ to light brown sandy :; loans while soils in 

the lower areatl are more variable ranging from clay loans to sandy clay 

loa ns I" i lh hi. g h Oq~.LIIl :iC content (Ap,yepollg, 1984). The vegetation is 

domilla ted by mi xe d 
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wood land and short grasses from 1 to 1 . 5m high. 

The cllJlla te is semi-arId. 1.t is norally experience~ From 

October until April and very short, erratic pattern of rainy season of 

about four (4) months from 1'Iay to early September . The average annual 

rainfall in Wurno and its environs is about 670.3mm 

The temperature is generally high. The minimum temperature could 

be as low as 15°c ad sometimes 10°c. Temperature begins to rise fast in 

Barch and diurnal v aria tions of 2cl ° c is not uncommon. The highest 

temperatures are recorded in the month of April, May and June due t :) fewer 

amount of cloud cover to block the raY:3 of the rays of the sun. The mean 

temperature of this time may exceed 32°c with a m~ximum of 42°c or more. 

The mean minimum daily temperature is !'lholl t 14 o r. 

is high and a maximum of about 80 percent is attained in August. Duril"lj 

. 
the long dry season, relative humidity is generally l ow particular~ it\ 

January and February . 

The area experiences wind velocity of between 5 - 10 kilometre Ec 

per honour (Oboho 1986). Vegetation of Wurno area is sahel savanna whose 

climax vegetation has totally disappeared as a result of degradation bj 

human activities. 1 t is composed principally of open shrubs and also 

woodland. The flora of the area is dominated by short trees mostly less 

than lometres high. Species of trees found include cOIIILretum, migricuU 

(ciriri), Acacia nilotica combretum micramthun (gaza) (Ofri ,' sarpong, 198 ) 

Oboho, 1986). 

The traditional activities of most of the people is maint/ 

subsistence agriculture , herding and c raft making. Agricultur a 

activities in the basin vary from intensive permanent farming in t ro 

upland areas. 
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Farms are u s ualJy s ma ll f["olll 0.211:1 to 0.911a in the fadama while the 

live «I ~e 1I pL.llld r" rill S l. Z l! l s "Ilu 1I t (). '.i J 1111 (Adanjyi · ~et (la.111>'88) 

PRom.EH STATEMENT 

The stu d y o[ LlIltiu se <lnu land cover is a very important venture 

for U1any rca s oll~~ . The land i s a rcne\vable resource frolll which III 3 11 's 

nctivJ.tle s tierl.ve .the ll cce~;s ltlt' ~; rOI" .lIfe as \.Jel.l as those [ur h1s 

l \.\ j \ Ivj 

luxury. 

The knuwledge of uur resou["ce ba s e's in most cases filled with a 

lot of blank spaces , pa rt of \.; ltlL: 1t in c ludes misinformatioll '; which are 

·t 
either initially ill -corrc ct or out da t e u. Therefore a better inventory of 

ollr environment is of PLl fC' 1IIOlJlIt i1llportallce, because "ch[.~rge is to day ,!:1 ,1 

reality of nature". (Rudd, 1974). 

HULrIO has a dam called lligu dalll I.hleh is bound to have an impact 

on the lunduse pattern of the area. ThIs necestdtat:e studies of this 

kind. it Is also f e d by CorollYo dalll dO\VI1strealll, that may also have an 

impact on the landus e pattern uf \~urno atH! it s environs. 

With the re g ional concern for desert like conditions; it is 

necessa ry to find out what Ci!US eS this desert - like conditions. The 

finding s mily help t u C\i;l rt rCllleuJ"l so lutiuns to check further 

prolifera tions of these conditio n s . 

There is therefo r e , the need to monitor and assess the trends of 

development of the land i n \~urn o nnd its environs . To realise this 

objective there i s th e ne e d to use modern, pO\~erflll techniques for 

resource investigatiuns, in-ventories and evaluations. Remote sensing is 

known to provide a penllanent sy noptic, spatial and temporal record of the 

envir· onT"~nt . It also permit s rapld in---lwu s e assessment of resources ,,,ith 

reduced b .eld ylOrk and therefore 10\'; cost . 
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AIMS AND OBJECTIVES. 

The aim of this research is to make use of the advantages of remote 

sensing techniques in monitoring landuse overtime in space. The specific 

objectives include: 

1) To identify the various landuse/landcovers in the area from landsat 

imagery. 

2) To assess the advantages or accuracy of the digital analysis over 

visual. 

3) To integrate information acquired from other sources (topographic 

map and ground base data) with the remotely sensed data (landsat 

MSS) for the proper assessment of landuse/land cover. 

JUSTIFICATION. 

Wurno and its environs is s i tuated in the north western part of 

Nigeria on the desert fringes. The area is therefore very susceptible 

to desert encroachment. There is the need to continuously study and 

monitor the landuse/landcover of this area by the use of a technology which 

gives constant and repet~tive information about the area. For this study, 

remote sensing techniques (landsat MSS5) will be use. 

The presence of Lugu dam at Wurno has the potential to influence 

the various landuse/landcover in the area either positively or negatively. 

There is therefore the need for this kind of study in order to bring 

into focus the impact of the dam on the various types of landuse and land­

cover and to assertain the likely impact on the socio-economic development 

of the people of this are (Wuron and its environs). 

SCOPE AND LIMITATION OF THE STUDY. 

The satellite imagery (Landsat 5 MSS) acquired in the year 1991, 

obtained from the linkage climatic change centre of Federal Environmental 

- ---~.. F~deral Univ~rsity of Technology Minna, is used 
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Topog r aphic maps are used as secondary sources of i nfo rmation for the 

analys is. Field work is carried ou t to compliment the available data and 

verify as well as up-d a te both matural and cultural features observed on 

" 
the landsat imagery. 

;' 
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PLATE: 1.1: LUGU VILLAGE. 
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PLATE. 1.1: LUGU VILLAGE. 
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CllAl'TER TWO 

In:v lI':W Oi' 1n:J.ATED J.lTEIlATUlU~. 

Scvcr<ll studies hnvc bCl! 1I eO IHlucled on changing l<1nduse using 

different types of rcmote sen ~ ' .Lng da ta and the impact of the different 

development projects \.hleh result 111 the ~e changes. Knowledge of what is 

currently in existence i s of importance for one to anS\ver questions 

1.11 order to understand why landus!:! 

charges as well as how the clwllges occur, it is \lecces~>3ry to have '1 u ·.~ 0 f 

information on the land cover and land use mapping over different epochs. 

'hough this -l.Iave been very much accomplished internationally , but there 

is little work done in ollr local scene a~ of today . 

Relllote sensing techniques have been variously applied on 

monitoring change detection and lanuuse/landcover studies in Nigeria. 

Adenlyi (1980) carried out a study on land-use change using a 

combination of remote sensing (Aerial photograph) and computer 

techniques. He was able to acquire landuse data for monitoring urban 

growth in Lagos, Nigeria. 

[' 
Adeniyi (l983b) investigate tlte possibility of dogital I 

classification of land use for both dry and wet seasons. Several issues 

were . revealed in this conclusion using landsat in a semi-arid 

environment. lIe identified . chal1ge:; iudifferent landuse/landcovcr 

especially on prime agricul tural lands. Phenological and human induced 

changes were demonstrated to be separable in his study. 

Adenlyi (1986) he also made use of land sat imagery of both dry 

and wet seasons to monItor cbanges in semi-arid area in Nigeria, the 

results .showed evidence of land degraJ~l tion in flood-plain areas Hhere 

floodplain cutivation has been reduced by as much as 50 percent . . 
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i\def ,:L.I ( 1987) ilppl Le d LlerLd ph n t og r<lphy to land usc mapping in 

are;!. Til e ~; tllt! y l'oll t!\l c t e d ill IlJ BO \v; IS prilll ;lrJly ;lillled <It !;tlltlyillg 

1 n til" t n~s Jll'l' t 

two se ts of pauchrullla l.i c <lc r L tJ. plilltogt';:ph s lakell in February, 1974 and 

uly, 1979 at tile sCille uf J : 20,000 \vere use d . 

Ade folal ll (l9H7) lI SC U a CUlll bin a ti. o ll of SLAR nnd land sa t data lvith 

truth .Lng obscrv ;lt io l1 s to ~j tutly hoth the \.Je s t African and Nigerian 

' !:lnuusc situatioll . The stud y recog ni sed five m<-ljor vegetal cov~r-\oJoodlands, 

s l\rulJLlIl<l, [armla nd and [ort.s t s . He showed that tloJO ..s-b:l'I:::.~ 

SaV;Il)I1 ;: " , 1I01' llll ; 1I1t! Sldw tu !, L <l tI.'S <I~; o[ 1986 Ivcre experiencing 

harsh effects of deserti[icntlon . Ar .:J blc 1<1I1d lied been reduced to 19 -

29k and LII.8 9% u .!s pect i veiy while g ra ss land/shrubs \O/Cl'e 59.97% and 38.36% 

respectivel y . IIUIII ;1I1 nctivi tic s I:WtlC situation B in Kana and Kadunn States 

· ... , equully pnt hctic. Bo th s t a t es li<:lve betl'cen 68% an d 82% of th e 10.nd under 

inten!1iv e <lgric uJ.tu re . li e had for ecast t1 w t at early part of 1991 - 2000 , 

All has be ell sai d a s a preumbJc [or thi s chapter on the internally 

schooiqr 1y a t temp t l! V Oil V" r iO \l ~; 10/(1 r k acc9mplislied! .00blarilllise 1!ch~ngeS lland 

U13pping, thou g h qn attempt is mnuc by thi s s tudy to highlight on the \oJork 

·. of some scllllolars in tid:; direc tion. 

I S<';' 
Macharakiltic (IY85), lI se u sc qu c lltkll land/to f 1988, NSS imageries 

~': of 1973, 1977 illid 19t12 to st udy the LIII<.I ('ov e r of North E'lstern. The l<lllU 

.covering mun, chin phung, 110 n g , Pholl \"a t ers h c d. Land use classification 

performed using major ca t ego rie s of forest land, agricultural 

hud, and water re source s . A comparisoll of the area of L.lI.11\..l'.:>~map overlay 
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~:t. in 1973 ve rsu s 197H a nu 1978 ver s u s 1<)13 2 provideu the initial estimates of 
.'I; 

'f forest land use i n t he s t udy are a. GreLl t changes were recorded on 

, ' 
-" 
" phenchi , and khong 'va t er s hed . IU g h fores t l~md depletion were recorded 

in phen 10.85%, r e spec tive l y . Th e r esults showed that forests reduced 

from 30% of the a re a to 1 5 .)J ~~ 111 J<)U:~. Chl und Pitcn were critical 

J' • 
locations with annu a l ra t e of defo res tation 1n the North East. The main 

causes \tcrc g.lv c lI ;:w :l.ll ega l se ttlelllent by mJgrant for building and the 

~- cutting of wood [o r fu e l. 

Roger et al ( 1985), co nduct e d a s tudy to ass,~s <pli\lltitutively the 

changes in the l an d s ur fa c e oc curring as a result of man's activities or 

as a.n 1mpact o f c llm<1t p. var i a bilit y . Ti me series nnalysis of la:1dsat 1955 

of 1970, 1976 a nd 1979 co ve ring s t. Lmvrance valley in Qucbec, Canada, 

were us ed to monit o r s e aso na l and long term variation in the land use and 

vegetation cove r s. Globalalbedo wns the land surface parameter studied. 

Four (4) types o f land cover we r e di s tinguished; forest, Agriculture, 

1 Urbnn vIatcr and o the rs; fallow, abandoned lands, young forest in 

. ~ . . " 

regeneration. The r esult s ho \.,, ~~ d tha t def'J restation occurred, and there 

was s1gn1ficnnt decreas e infnrlll l a nd and a marked process of urbanisation. 

Poulton C. E c t a l (1977) ma ue a compara tive analysis of 1944 and 

1968 aeria l pho to g r a ph s to det e ct change anti assess causes of the changes 

as they relate to l a nd llIa nageme nt in a range /forest land environment in 

Sierra Nevada. Ca lifo rnia. Ground data \vas not available· to verifY 

conditions in 194/. photographs. Therefore only that of 1968 was used. 

Some changes detected we re that most me adow site and riparian vegetation 

hnd disappeared from the 1968 photogr a ph while encroachment of sage bush 

shrub had occurred • 

Osterhund II. (l992), produced deforestation and change images for 

the' chiang Isai province in northern Thailand. Enhanced landsat colorhard 
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copies were vlsually interpreted a nd are a cover classes wp.re manually 

' delinea ted using a "modest land 'approac h" dcvcloped and (!Vl:I.l'tllfCedby swedish 

', space co-operation, and swedis h University of Agricultural Sciences. Forest 

t ' 
t , area cover an d rate of change has es tima ted with the use of sampling design 
I 

" fr om 1977, 198/1, anti 19<JO .• b lltl !; ; lt JII\;lgeries of the sallie season. Aerinl 

photographs were used as reference data. Six summary classes of water, 

forest plantation , forest [allow , s hrubland and other land were used. Annual 

rate of defores t ation was calculated to be more than 2% per year between 1977 

and 1984. Th ls doubl e d to 4 % durlllg the pcriod of 1981, - 1990. Furest 

decreased by 6l, % wit h in a period of lJ years. Owivedi (1985) found that a 

combination of da t a derived from landsat were fals e . 

Olsson et al (1992), studied def ores tation in African dry lands using 

sudan. lie use d landsat imagerIes of 197 1l, 1979 and 1987. Wood resources 

were quanti fie d alld III11I1U:1l stra tif lcatiun waH used to delineate areas of 

.-;' irrigated und ntl.!c11a,nized ra lnfed agr lclllture. The clnssificn tion used was 

open \wodlands and forest, irriga t e d agriculutre, mechanized rai~fed 

I agriculture and other uninhabited a reas. 

" 

The results showed that landuse had 

I: changed dramaticPlIly during tlte stu ,ily peri.od but the c..onclusion reached was 

t 
I that woodlands and forest reso urc e s was as a resul t of the expa!1sion of 

rainfed agriculture. About 1.1 mill I on hectres was transformed into 

~: ngricuitural land from 1973 to 1987. 
\ .. ~. 
" 
:/ 

'~ .~ Haefer et at (1985) use d aerial photographs and 1979 landsat MSS 

imageries to monit or land s urface changes in ~'(i Lanka. A fundamental 

" thematic map-bench mark map \.,a5 established and it formed the basis of the 

, .' assessment 

r il!lageries). 

of la!1du se category (and overlaid on the .. enlarged 

It was es t abll s heJ from the u tudy that the a:mual rate of 

landsat 
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deforestation amounted to 1.75%. 

Sir Coulon (1984), also used eleven (11) years of landsat MSS datu to 

monitor vegetation in lake chad; it was noticed that the recent concern for 

climatic change .. was demonstrated on t he ve ge tation of the lake chad. 

Nichol (1987), used SPOT and aerial photographs to assess changes in 

the soil moisture status. The conclusion drawn from the study was that 

serial!'> reduction i n soil moisture durin g post-dam per i.od resI11 ting in Cl 

change in la:tduse from f Cldama to mainly rainfed had occurred. 

Avery )1965), used aerial photography at 1:20,000 scale of 1944 and 

1960 to evaluate l anduse changes in climate of the countj, Georgia. . A land 

use map for each period \vas obtained C1 nd the Rrf-'R .fOnr PRrh r Atpp"nrV ~·mc; 

determined with the aid of a grid. He discovered a shift of the agricultural 

pattern of clarks country, Georgia from a heavy emphasis on cotton to 

poultry production, livestock and farm \yood ljjt management while crop land 

was r everted to forest land as a result of the influx of manufacturing 

industry to provide employment . 

Lo (1972), also used aerial photographs, 1970 and 1983 to study the 

landusc change in clarke country, Georgia. He matched t~o landuse maps 

compiled for the tw o different dates over a light table and to only delineate 

a~y changes. He was able to obtain a landuse change map. 
indwase 

There was an I in ... 

the urban or built up laad category par ticularly in residential, commercial 

and services as well as a decrease in the agricu l tural land and forest land 

categories were noted. 

Schmid (1971), carried out rural landuse mapping in a hilly country 

of Nepal to study the development of the j irY.area. He made use of aerial 

photographs which were i:tterpreted with a stereoscope and the landuse 

categories were deliaeated continuous field checking was made with the aid of 

binoculars. He come out with different categories of landuse: paddy 
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land and forest se ttle ments and corresponding non-agricultural 

cotegories, uncleared pastures. 

, 
Ojaleye (1996), carried out a study on the evaluation of 

landuse and land cover changes in the hiJ..).y area ldanre. In her study 

she used topograph ical mup s heet of idanre 1982 and spotxs image of 

Akure SH (1992) and the res ult s s llO\. e el that Agricultural landuse and 

vegetel cover (forest) t oppe d the li s t in areas of , hectre~' covered. In 

1966, forest covers 3962.5 heotareS iII 1982 it \.as 2066.5 and in 1992, 

loss in~getal cover mec::ns gain to agricultural land hectre ) price was 
A 

pGid in vegetal cover. 

Host of the studies carried oul: are in the developed countries 

and the reason arc' due to high cos t ill obtaining the needed data for 

th1rd level I_sophistication and also the soft ware packages to use in 

classifying and analysi!lg this dat a are not reildil~ available. (This 

study has attempted to t ake advantage of the advances in remote sensing 

technology as have be e n applip.d in the studies described above, to 

further enhance our knowledge on land llse/landcover situation in \01ur:10 

and to assess the rate of landuse/lnndcover changes, locations, 

magnitude and pwvide , map s , s tatistics and reports for plan:1ing). How 

this will be carried out is discussed in the next chapter. 
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CHAPTER THREE 

METHODOLOGY. 

This Chapter focuses on the types of data to be used for this 

study, their sources and the me thods to be used in analysing the data 

together with the instruments for realising the aims and objectives of 

this research. 

3.1. SOURCES OF DATA. 

The landsat MSST used is with identification number ESA (ACS -

LANDSAT MSS 5), Vol. 5 and acquired on March 11 /1985 in form of 

computer compatible (CCT), processed 
<\ 

by Earthnet - Maspalomas tape 

acquisitio:l centre - Fucino. The image in computer compatible tape 

(CCl') was processed, while standard prints were produced in form of 

mepn. The image used has identi~ication number; 5 - 190-9l.12.4 - 01 

1023 - 1800, acquired on 18 - 11 - 1987 and was processed by Telepazia 

for ESA - EARTHNET; 1be. image .il],C01!lputer compatible Tape (CCT) and 

contact prints were obtained, from the linkage centre on climate change 

of the, Federal University of Technology, Minna, under the auspices of 

the Federal Environmental protection Agency (FEPA). The image was 

cloud free and of high quality. It is very important to obtain a good 

quality imagery for assessment and mapping of different landuse and its 

dynamics. The Topographic map: Sokoto north east sheet 7 was obtained 

[~0~ the Federal depertment of Geological Survey, Kaduna. 
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Table I below gives a suoonary of the data used and their sources. 

TABLE 3. 1: DATA SOURCES AND THEIR CHARACTERISTICS. 

TYPE 

Topogruphic 

map sheet 

DATE 

1968 

SCALE 

1:50,000 

IDENTIFICATION SOURCES 

Sokoto north Federal 

East sheet 7 Department 

of Geological 

survey, Kaduna. 

Computer 04/11/85 1:250,000 LANDSAT 5E. Earth net 

spalomas acqu­

isiti.on centre 

-fucino. 

Compatible 

Tape (CCT) 

LANDSAT MSS 

Landsat MSS 

(image mup) 

Ground 

Nov. 1987 1:250,000 

OCT - NOV 4 Times 

Tru-thing 1997 

Band 5 

5-190-91 

12.4-01 

1023-1800 

The linkage 

climate change 

F.U.T. Minna 

Researcher 
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3.2. DATA AND INSTRUMENTATION. 

Computer lwrd \V <.. 'I"C anu lurisi !)oft ware were lIsed for the 

analysis of the l a ndsat 5 MSS image. 

Magnifying lenses and stereoscopes were used for visual 

i>1terpretation of the l an d resources imagery. The interpretation was 

dO:1e in the DepartmentCll Laboratory, of the Federal University of 

Technology, Minna, using light table to enhence identification. 

Standard landsat multispectral scene with swath width of 185 

km, an instantaneous field of view (IFOV) of 79m, covering part of 

North Hestern Nigeria at scale 1:250,000, of November , 1987 was used. 

Topo~raphic map of Wurno and its environs , that is Sokoto North 

East (sheet No. 7) , at a scale or 1:50,000 of 1968 produced by the 

Federal Surveys of Nigeria was used as a base ma p for the study. 

ESA/ACS LANDSAT MSS in computer compatible tape, is the 

. original image of the landsat MSS data. It \-las from this computer 

compatible tape (CCT), that the image the landsat MSS 5 was produced in 

map form and used for visual interpretation, for identification and 

mapping of the various landuse types. Ground Truthing was often 

carried au t . To verify the delineated boundaries and doubtful 

features, were checked to ascertain their extent of domination in the 

area. Clarifications and verifications of the accuracy of the 

interpreted data were also done. 

The ground truthing fo!:' this study, was carried out between 

October and November in 1997. Abou t the. same period the image was 

acquired from the satellite . The image was displayed on the scre~n and 

classification done with computer. Landsat MSS image map was used for 

landuse classifica tion 
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visual bases. During these, several gro~nd truthing exercises, errors 

,,;ere detected lllHl \.;crc lllllllctl1.i.ltely currected UII the prclllliinury lUllllu!3c 

map. This was because of the time lag bet\.;een the time the Topographic 

map end the im~ge were taken. Intensive care was taken so that changes 

in landuse may not be tcken as interpretation errors . 
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Table 3.2 METHODOLOGICAL FRM1E WORK OF THE STUDY. 
Table 3.2. gives a summary of the methodology used in the study 

from data acquisition through analyses and interpretation. 

DATA ACQUISITION 

Gener.­
from 
\~ -=':":'="--=.=..L.:~~~--.--I 

r---------------------ll--- .-______ ll-____________________ ~ 

Decision of a maximum distance 
likehihood approach 

DatQ transfer and Generation 
of preliminary landuse maps 

Manual Data interpretation 
with the aid of stereo 
scope, and magnifying lenses. 

Generation of final static landuse inventory maps 
from landuse and base map (landsat MSS 5 image map 

Calculation of areas on the several landuse maps 
generated (computer classification aryd visual 

interpretation from imagery map). 

Data analysis end Discussion. 
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3.3 DATA TRANSFER. 

The lanuHut MSS imuge UHCU on till: computcr hurd ware WH, orlgil1ull 

in the format of the computer compatible tape (CCT). This was then 

transformed or down loaded into diskettes inorder tor the soft ware 

package to accomodate it for the analyses. Hence the classification 

r or the analyses is only possible using the computer soft ware package; 

t ~'! I: The landsat /'ISS has 4 bands in the visible (V. l) · and the Jlear , infrared 

regions of the Electromagnetic spectrum (EMS). The image has a swath 
k 

( I width of 185km. The w~ole image was therefore divided into Eight (8) 

par t s with each part distance of 1024 by 1024 pixels. The whole image 

was too large to be displayed on the computer screenl • For the colums 
I·' 

and the rows, the study area covering Wurno and its environs (Including 

I';, 
LUGU DAM) was found in 'A' i.e the first part (See figure 11 below) . 

Title:- 'fhedigital location of study area in diskett 

/ /A /I-t---B_r---C _!---=-D ----J 

E F G H 

Idrisi soft ware (95 version) was used for th~ analysis. Based 

on t his the landuse classification for the study area was obtained in 

digital format . While image map too was used for the visual analysis 

,': and of the same scale of 1:250,000. 

3.4. VISUAL INTERPRETATION. 

In the course of the visual interpretation, complex patterns 

0£ c: tremely small units were encountered. Generalisation was made 

in some cases where the predominant category pre sen t withi~ each parc~l 

was labe lIed. 
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A systematic field check was undertaken for accurate assessment 

and familiarisation with some cultural and natural features of the 

area identified. Also terrestrial photographs were used for verification 

and additional information . During the visual interpretation of 

the landsat 5 imagery, stereo scope and magnifying lenses were used. 

Also, during interptretation proces; image elements such as tone, 

color, pattern, texture, shape, size, site and assocaition were 

used for the interpretation. 

MAXIMUM MAPPING UNIT (MAXIMUM DISTANCE LIKELIHOOD) . 

The maximum likelihood classifier quantitatively evaluates 

both the variance and covariance of the category spectral response 

par terns when classifying an unknown pixel. To do this , an assumption 

is made that the distribution of the cloud of points forming the 

category training data is Gaussian (normally distributed). This 

assumption of normality is generally reasonable for common spectral 

response distributions . 

The maximum mapping unit was decided upon before interpretation . 

This was based on what could be satisfactority interpreted and delineated 

on the images depending on the scale of the satellite images, spatial 

characteristics of the objects and of course the relevance of the 

research . 

In situations where a complex pattern of extremely small 

units were encountered, generalisations were performed so that such 

small area could be identified by two digits symbols or codes, indicating 

the primary categories (level) and secondary categories (level II) 

and also from landsat image. There are various types of classification 

scheme, but this study used the classification scheme below as 

indicated in table 2 belows . 
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Table 3.3 Classification scheme used after Adeniyi (1985) 

Landus e /Cover , class 

Agricultural land 

Vegetation 

Water 

Wet land 

Bare surface 

Settlement 

Manual Computer 
Sub-class 

1:1 crop and pasture 

land 

2:1 Wooded shrub 

land and Thicket 

2 : 2 Grass land 

shrub land 

J.1 Kiver 

3.2 -

3.3 -

4.1 Non-Forested wet 

land 

5.1 Exposed rocky 

surface 

6.1 Built up areas 

6.2 Farm house 

sub-class 

Crop and 

pasture land 

Wooded shrub 

land and Thicket 

Grass land and 

shrub land. 

Deep reservoir 
(I • 

Shavow reserV01r 

Non-Forested wet 

land. 

Exposed rocky 

surface. 

Built up area 

Farm house. 

3.6. 1987 LANDUSE/LANDCOVEK SITUATION. 

The landsat MSS data of the study area was interpreted and drawn 

on tracing paper. Which was over laid on the area. The traced area 

from the landsat image showed the respective landuse and landcover situat i , 

of the study area. With the use of square grid paper in which each 

box represent one square kilometre, the area of each landuse category 
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was drawn to show the landuse situation of the area in the year, · 1987 . 

3 . 7. COMPARISON BETWEEN VISUAL AND COf'.J>UTER ANALYSIS . 

The two methods were compared i.e visual and digital in order to assess 

the efficiency and the accuracy of the respective methods . The various 

adva!1tages and disadvantages that are inherent in the two methods were 

high lighted. 

The de tails of the analysis and the results obtained there from; 

form the bulk of the discussion in the next chapter. 
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cnA~TER FOUR 

4.0. DATA ANALYSIS AND DISCUSSiON. 

For a clear understanding, this chapter is divided into two main 

section viz; 

i) Analysis of visual interpretation of the landsat MSS 5 image 

map of 1987. 

ii) Analysis of the landsat MSS 5 of 1985 using computer soft ware 

package that is Idrisi for Window (95 version) for landuse 

classification. 

4.1. ANALYSIS OF VISUAL INTERlJRETATION OF. LANDSAT MSS 5 OF 1987. 

Table 4.1: Landuse/Landcover and their hectares and percentages. 

Area extent in 
Classes Hectares Percentage% 

l. Water body (Reservoir) 0.34 1. 32 

2. Sandy soil 6.11 24.37 

3. Irrigated agricul tural land 2.49 9.93 

4. Sanddunes 0.18 0.72 

5. Shrub land 3.05 12.16 

6. Rainfed agriculture 1.05 4.18 

7. Laterite 3.20 12.76 

8. Vegeted wetland 2.49 9.93 

~ - Non-vegeted wetland 3.82 15.23 

10. Forest 3.34 9.33 

11. Settlement 0.00 0 

TOTAL 25.08 99.97 
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Table 4.1 shows l a nduse/landcover classes identified and classified 

visually. Ea ch class wa s measured and values given in l1e.c.ta-r.e.s and their 

percentages were computed for the respective classes. The study are from 

the landsat MSS 5 .llllage lIIap has an arCH extent of 25.08 hectares of land. 

As de picted in table 4.1 above, sandy soil dominated the area of 

study with 6.11 hectares (24.37 %), followed by non-vegeted wet land with 

3.82 hectare s (15.23 %). The next is the laterite surface which has 3.20 

hectares (12.76%). As for sl1rub land, it has 2.49 hectares (9.93%). The 

irrigated agricultural land also occupies · 2.34 hectares (9.93). Forest 

constitu tes 2.34 hec tares (9.33%), while rain rainled agricultural land 

(Tudu) has 1.05 hectares (4.18%). The \vater body (reservoir) which is 

known as LUGU DAN has an areal extent of 0.34 hectares (1 . 32%), while the 

sand dune has 0.18 \\I.!cture:> (0.72%). The Figure 2 shows the 

landuse/landcover of Wurno and its environs based on the visual 

interpretation. 
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4.12 LANUUSE/LANDCOVER OF DIGITAL ANALYSIS. 

Table 4 . 2 : of l ~uduse/landcover of Wurno and its Digital analysis u 

2 . 

3. 

4. 

5. 

6 . 

7. 

8. 

9. 

10. 

11. 

12 . 

Environs: 
Landuse/ 
Landcover 

Waterbody (Reservoir) 

Inundated area 

Irrigated land 

Rainf ed agriculture 

Shrub land 

Sandy soil 

Laterite surface 

Wetland vegeted 

Non-vegeted we tland 

Sand dunes 

Forest 

Ditch 

TOTAL 

Digital 
value 

170 

165 

151 
$$ 

18~ 

34 

208 

185 

168 

160 

207 

122 

25 

Pixe­
cells Colour Hectarec 

1914 Blue 0.19 

1135 Yellow 0.11 

24374 Red .2.43 

17533 Reddish 
pink 1. 75 

2777 Green 0.27 

33828 Orange 3.38 

98837 Light 
blue 9.88 

25539 Red 2.55 

16446 Light 
red 1. 64 

26 09 Yellow 0.26 

26141 

]29 

Deep 
green 

Light 
blue 

2.61 

0.01 

25 .08 

Perc enta e 

0.75 

0.43 

9.65 

6.97 

1. 07 

13.47 

39.39 

10.16 

6.53 

1.03 

10.40 

0.03 

99.91 

Table 4.2 shows the landuse/landcove r classification of the study 

area interpre ted digitally by the use of computer. The computer classifica-

tion was able to give about twelve (12) different classes of l anduse/landcover 

of the study area. 

f 
As depic ted in the table lat~rite s urface occupies 9.88 hectares 

(39.39%), while sandy soil has 3.38 hectares (13.47%), followed by forest 

which has 2. 61 hec tares (10.40%). The vegeted wet land occupies 2.55 hectares 



(10.16%) , the next is the irr1gat(~J land r l) r agriculture which is 2.43 

hectare s (9.68 %). Tlte rainfeo agricultural land occupies 1.75 hectares 

(6.97 ;0 , while non-vegete o \velano has 1.64 hectares (6.53%). The shrub 

land is 0. 27 he ctares (L.07ln. II.s for tlt e sand dunes it has 0.26 hectares 

(1.03%) • \va ter body (rctJervoir) \tilt! 0.19 becturet:l (0.75%), whil.e the 

areal coverage for the inunda~eo area is 0.11 hectares (0.43%). The least 

interms of areal coverage is tlte ditch Ivhi e h has 0.01 (0.03%). 

In the computer or d igital classification as stated earlier, in 

the methodology, DJaX·iinum likelihood approllch 'vas used for this study, as 

can be seen 011 pIa te '1.3. It d e picted various land use/land cover of 

wurno and its environs, by the use of digital values to assign colours to 

various features. Three approaclles of digital analysis were used to bring 

out the be s t findings for the study. The approaches are parallel pipe, 

1~laximum likelihood approach a nd minimum distance approach. The results 

are shO\vn in the tables '1.3, '1.4, and '1.5. II.nd this indicated that the 

minimum and maximum approaches gave almost: the same result. The paralled 

pipe approacll gGve only ten (10) classes of classification of the features 

for land covCl"/latlduse of the study area. Hhile the maxium and minimum 

gave twelve (12) classes of features uf . classification of the land 

use/landcover of tile study area. Maximum likelihood approach was used for 

the digital class1.fication by the researcher as earlier stated in the 

methodology, There is little difference e~:istillg between the minimum and 

the maximum, but it Has a matter of :;ubtractioll and addition of ten (10) 

digital value to the irrigated agriculture from minimu~ to maximum. This 

clearly indicates that one particular lallduse/landcover by minimum 

appronch twS over gpnel.'~llised 

These are clearly shown on table 4.3, 4.4 and 4.5 these 

mnkeH provJ.:;loli for s hmdllg the d1.[(ercllccB. Pnrallel pipe approach tends 

to gives a 
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DIGITAL LANDUSE ILANDCOVER CLASSIFICATION OF WURNO AND )'b 
IT'S ENVIRONS 

_ WATEBODYBODYRESERVIOR 

'--__ ..JIINUDATED AREA 

IRRIGATED AGRICULTURE 

RAIN AGRICULTURE (TUDU) 

SHRUB LAND 

SANDY SOn. 

LATERITE SURFACE 

VEGETATED WETLAND 

_ NON- VEGETATED WETLAND 

SANDDUNE 

FOREST 

DITCH 

PLATE 4:4 DIGITAL LANDUSEILANDCOVER CLASSIFICATION OF WURNO AND IT'S ENVIRONS 
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AL LANDUSE / LANDCOVER CLASlFICATION OF WURNO AND IT'S ENVIRONS 

(30- , , 
;">;, •• , • WATER BODY RESERVOIR 

" .. I _ • ••• _ :. ..... 

lNUDATED AREA 

IRRIGATED AGRICULTURE 

RAIN AGRICULTURE (TUDU) 

SHRUB LAND 

SANDY SOIL 

LATERITE SURFACE 

VEGETATED WET LAND 

.. '. . ~~.. ~ NON! - VEGETATED WET LAND 

SANDDUNE 

FOREST 

DITCH 

PLATE 4 . 3: D;rGErAIJ~ANDUSE/LANDCOVER ,CLASIFICATION OF WURNO AND IT 'S ENVIRONS 
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s J of Y ($y) = 2.20' 

s " . of " , lill131e = 0 .02! 11 

s e. (.1 tela " O.Ou! 

t stdt for r or lJ"ta = 4379 

t stat for beta <> I = -0 .20 

n " 2512 

3l-'P"rent df " 2512 

2.1000 3.2DOO 4 .3000 5.4000 6 .5000 7.6000 8 .7000 B.8000 10 .BOOO 12 .0000 

FIGURE: 4.2 REGRESSION OF MAXIUM AGAINST MIMIUM DISi'iiNQE) 5-METHOIL 



lot of generalisation, \vltich is goo d for line arlllent by the geologists. 

lZl;gll.!SsiLlll L1 l1Lll y s .Ls \-JLI~; dO\ll~ fur tilL! tijgital classification; 1II3Ji::iJnum 

likelihood \va s regre ssedover the minimum tiistance; (figure 4.3) The 

amount of correlatioll is (.9999) 2 . 

Figure 4.6 s h o\vs the relationship mllong the various 

landuse/L:ll1dcover ill the [orlll of hi s togra lll. From the histogram laterite 

surfaces t\olllinnted o ther feature s of lallduse/l.JfH.1cover which is in 

conSOllant w:i til table 4.2 .Jbove. 

The t~o table s l,. J and 1,. 2 s hows lancluse/landcover classification 

of the study area . The visual <lIwlys is illdicated ten (10) classes, while 

digital allalysis gave twelve (12) classes uf landuse/landcover. The 

visual a:laly sls Iva s based on the interpretation elements and the 

fami1 t arisation of the researcher Ivith the study area. There is all-mys a 

limit to what human sight can differentiate between and among colours. 

With digital analysis: the computer is able to scale about thirty t\vO (32) 

colours jnto tlvelve (12), ",hl.ch gJve the attribute of the various 

landllse/landcover. This is s hown 011 plate (4.3) as colour cor.tposition. 

The computer has the capability of diffl~Tentiating between and among more 

colours than the htlltwn sight can acco111pltsh. 

Based on the visual int e rpretation, sandy soil dorminates the 

featureD classif ied. Thi s i s i ll s harp cuntrast to what was obtained in 

digital analysis. Thls is not unconnected with the fact that settlement 

was classified as part of laterite surface. This happens; simply because 

through field check, it was kl\oIVO that the buildings were built from 

laterite!', and even th e roof lng . In Vil~ W (If this, the rcflectnnce value 

of both laterites surfaces alld that: of the buildings were the same. 

Therefore when digital 
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classification were made, settlements were classified as laterite surfaces 

thus, giving it a higher percentage of areal coverage in digital 

analysis. The settlements are purely of traditional setting, giving rise 

to difflculties id the~classification. 

As for the water body (reservoir); in the visual analysis; it was 

classified in one class of landuse/landcover feature. \.Jhile in the 

digital analysis; the reflectance values from the water body was 

classified in to two (2), that is reservoir and the inundated area. The 

ditch was one of the classified landuse/landcover by the digital analysis. 

It was classified as part of the non-vegeted wetland in the visual 

ana lysis . That explains why its value appreciated compared to its value 

in digital analysis. 

Some part of the rainfed agricultural land (Tudu) was t aken to be 

as shrub lanll which makes the shrub land relatively of a higher value as 

against what is obtained in the digital analysis. This was based on 

reflectance value and colour Qf the feature classified. 

Since 

probably the 

the image used (landsat MSS 5) is a dry season image, this is 
I 

has more percentage th~n · the vege~ed wetland. 
reason why non-vegeted wetlauct~ / It may be that during the 

satellite pass over the study area, crops were alread harvested. In view 

of this the non-vegeted wetland has some stunted grasses; which in any 

case are not been harvested and this added some reflectance value to the 

area . And this probably makes it to have higher reflectance value than 

the vegeted wetland. 

All other landuse/landcover of t:he study area, for instance 

irrigated ~and, forest are similar in terms of hectarage and percentages 

covered by the two methods used, as indicated in taDleti 4.1. settlements 

were not among the features classified as landuse/landcover of the study 

area . ~Hri 8 
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'ni\~ ; ~~ because visua lly, using the interpre ta tion elements, settlements were 

not depictable, bec ause of the image being used (LANDSAT MSS) has a very 

poor sp a tia l resolution of 79m. In view of this, there was the risk of 

the s e ttlement being classif:led among other features of 

landuse/landcover of the study area. 

From the ground truthing, crops mostly planted in the irrigated 

areas are, onions, tomatoes, lettuce, carrots and vegetables. Water from 

the res er~oir is used for irrigating tllese crops. Though the dam is about 

two kilometres ( 2Km) away from Wurno settlement . There are other smaller 

se t tlements; like Lugu village which makes use of the dam for farming. 

This dam is used for irrigating their farms which are mostly sugarcane and 

rice fa r ms. The non-vegeted wetland is not been put to serious farming or 

agricultural us",. Thls lIllbhl l.H! Jo I.U Llw L"I:!SUl1 01 pour SOlol or low 

fertil ity. However stunted grasses do grow there. So there are some 

crops that can be planted there and it will do well; for instance sugar-

cane. In case of the rainfed agriculture, crops mostly grown are quick 

yielding varieties such as the millet, guinea-corn, and sorghum. Infact 

I, 
the inhabitants depends on these crops as their staple food for survival. 

WhIle the animals being reafed are shelp, goats, cattles, etc which feeds 

on the dry grasses , both on the rainfed agricultural land, arid the stunted 

grasses on the non- vegeted wetland. Even the stalks from the harvested 

grains are being used in feeding the animals. Animals like camels mostly 

feeds on thorns which are readily available, and usually associated with 

either desert or semidesert environment. In which case the study area is 

a semi desert environment. 

The species of the trees that forms the forest environment are the 

Acacia, Baobab with big stem, long tap roots and spine-like leaves to 

control transpiration from .the scoa rching sun of the environment. The 
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PLATE 4.1: LUGU DAM IRRIGATION SITE. 

PLATE 4.2: INUNDATED OF THE RESERVIOR 
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PLATE 4.2. INUNDATED PART OF THE RESERViOR' 
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further buttress by the recent clamour for afforestation programme by 

government and non-governmental organisatio~s. 

The ditch which appear on the digi tal classification was confirmed 

by ground truthing. And through personal observation and oral interview, 

it was gathered that the ditch came as aresult of the inhabitand digging 

for water, especially during the dry season period: This serves as an 

alternative to well. After the results have been presented, analysed and 

discussed, the next thing is the overall conclusion and possible 

recommendations which the researcher deem useful for both the inhabitants 

and the government. This forms the next chapter of the work. 
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Table 4.3. 

Parallel pipe classification with tile classes and there cells values: 

Category Cells 

o 962 

4 27 

5 2777 

6 52749 

7 123310 

8 26112 

9 16446 

10 2609 

11 26141 

12 129 

Table 4.4. 

Minimum distance approach 

Category Cells 

1 1914 

2 1135 

3 24364 

4 17533 

5 2777 

6 33828 

7 98837 

8 25539 

9 16446 

10 2609 

11 26141 

12 129 
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Table 4.5. 

Maximum likelihood distance . 

Ca tegory Cells --

I 1914 

2 1135 

3 24375 

4 17533 

5 2777 

6 33828 

7 98837 

8 25539 

9 16446 

10 22609 

11 26141 

12 129 
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CHAPTER ~'lVE 

5.0 CONCLUSION /\NU RECOHHEN!)ATIONS. 

5.1. CONCLUSIONS. 

The lIIaln objectives of thIs study Here: 

u) To detennlne or to cl.LWGHy Lhe various lULlduHe/lulIl\cover of 

WlIrno and its environs, using the t\VO methods of visual and 

nigital , techn~ques; 

b) To compare the efficie ncy of the two methods i.e visual 

interpretation and the digital analysis , ! I 

I 

c) To integrate information acquired from other sources (topographic 

map and ground base data) with the remotely sensed data (landsat 

HSS), for the proper [lsseSSlllent of landuse/landcover of the study 

area. 

For the above to bl"! ac hi eved , L.lndsat HSS 5 of 1985 was used. The 

image was in diskett in the computer for the digital analysis. While the 

same image but :In print map fo::-mat, which ' WilS produced in 1987 was used 

for the visual analysis, for classifying vario us landuse/landcover of the 

Dtudy area. 

The topographic map of the study area was used as a base map. which 

was produced in 1968; ThIs is to know the klnds of landuse/landcover that 

existed before this landsat image of 1985. 

The ground truthing was embarked all, on four (4) different 

occassions to the study area ; before s tarting the two methods of 

classification. 
~ ~, 

And also \vhen the analyses of classifications were being 

done; In order to assccrtain or account for the cultural and natural 

features in the study 



jPCefl that proved difficult to be interpreted or classified with the two 

methods. 

The visual interpret a ti o n \.as done using stereoscope, and 

magnifying lenses. The visual analy:, is waG :,us~.foc ' :- classifying the 

landuse/landcover of the the study area . D~gita1 analysis, using computer 

soft wave packa ge was used for classifying landuse/landcover of the study 

are a . 

The results were able to give use the various landuse/1andcover 

classification of the are~ . The results of the classification using 

visual analysis indicated that sandy soil dominated the environment . The 

result also shows that l a terite surfaces dominates the environment in the 

digital analysis. Coupled with ground-truthing , and for the fact that the 

study area lies at the desert-fringes, which are characteristically sandy 

in nature, the visual analysis classification of attributing sandy 
, , 

S01.~ as 

the do-minating 1anduse/landcover is not far from the reality. 

In the digital analysis, there .Ias generalisation by cOl!lputer in 

assigning digital values used in the classification scheme. Features with 

the same reflectance values are normally generalised to be of the same 

feature. This reduced the accuracy of the digital a~alysis in the 

classification scheme. 

From the results, the visual classification of landuse/landcover of 

the study area was ten (10). While that of the digital was twelve (12) 

classes of landuse/1andcover of the' study area. While it take no much 

time for the digital analysis to be accomplish, the visual analysis is 

time consuming, labour intensive but cheap and does not require much 

training to be carried out. However the digital analysis was faster, more 

accurate but capital intensive and require much expertise to be carried 

out. 
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Hut: ill ~ q)jt:1: of llli :; pl-ob l t'lII , l here 1r; n o tlenying the fact tha t 

dl g it ;ll il rl : l l y~; i~; I ,; Il1 ll rl' ;lcC trr ilte, l,rflcl c 1It and faster in doing the 

cl:J~;sl r I C;1 L I Drl . J.1I SOllie landll se /land c over 

class"Lfjciltio ll tire attri.butabJe to t li e two <lpproachers used for th e s tudy. 

ln s pite of the pr o Ld el11s a~,;S()C Llted \~.Lt h lhe two approac he s , TlIere. nO'l better 

metho d~) tita n these ; I ~; or !lOlL Th ey E; i vl! ;'1 \1 insight illto \.Jhat they have in 

, 
stock I ii t e rlll s of c tr.lli vnIJ l c! lnllcl a nd no n--c lllt.lvable land, and a complete 

pict llrc "ho uL lh e J."llldusl'/.Iil lld cllver or Lit e :; lutly ilr C';t. ForHny plilllld,llg to 

be IIH! illl i 11 g [\11 ilnd tll 1t ,IVl' il d i. r ec l Iw a r lu g on the people, resource 

inve nt ory is need e d t o be dOIH'. 

Remote fj e n sing u~c hn ique j!, of grea t i.Idvuntage inmapping landuse/ 

] and co ve l: . It il l su I.!,ocs to th e ex t e llt of dete c tIng landuse/lnlldcover 

changes. Satellite images , tbat 18 LANDSAT 11SS 5, gives a detailed 

Infol'lnatLoll, es pe cIally 011 th e ve ge t e d areas in the study area . The 

greatest adva nt age that accrued inlluJn g r e mot e sensing in thi!3 \york is 

thll t th e !iill!lt! Ll llclu!; c type 1. 8 repr esent e d by the samc coluur. The colours 

,I rc guod JlIdJc<ltol'S o( l und c()ve r du(! to difference in moisture content 

and vc getntioll. It ab,w e llltc nc (!d the .i n tc rpre tatlon of lunduse/landcover 

system~ 

5.2. RECOMMENDATION. 

It is necessat'y tu h ave s tud ll!8 o n l a ndllse/landcover on various 

a r eas; fur allY meanlng f\1l. development of an environment to be realised, 

with l'esp ect to plannill g and lIwlIagemellt. The physical environment has to 

be cond.dered alld made II OC of effectively. The dam built ill the study 

area (LUCU DAN) Bhould at J e ant be d e veloped to standard in order t o 

1 ! l e il~;Ur c up i1~j with the IIL· j!',hborJl1g a l'cas like Bakoiorl and Goronyo dams . 

The lugu Dam i s illl earthfcd dam fcd by Coronyo Dam. 
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°1 t \vould have been better if it is independent because any 

fluctuations 1n the .\vater level at the up stream where Goronyo .is darned, it 

will invariably a[ fe e t the lugu dam at the dmm stream. Consequently, it 

will affect the irriga t i on project in the area. 

The gov e rnmellt all h e r part should elllbark on enlightenment cot;l-

paign to make the peo ple to r e alise the importance of all the yea!:' round 

farming. Incentive s s u c h a s provision of seedlings, fertilizers and prov-

ision 0
" 
J o \.Jorke rs shoulu 

agricultural output. 

The non-vegcted wetland 

be provided to boost peoples 

can be subjected to meaningful 

agricultural use if help j s rendered by the authoritieG concerned. The 

farmers could be enlightened that the nO!1-vegeteJ wetland can be used for 

sugar-cane plantation which does 1I0t require much fertilizer, but only 

labour intensive at tile fir s t start. The government should also change 

its Luke warm attitude, to\vurds this area. This could be achieved by 

popularizing the dam and its activities like the other neighbouring d3l~s. 

Similar stud.les should be carricd out here routinely to monitor the 

progress of the area, so that literature Hill be readily available and 

th1H \v111 case tit!! \IIork Dr future res!!arclwrs. 
,' I 

Jlut presently there :Ld 

dearth ofllteralure on the study area. This is clearly envident for the 

change uetection studies is not possibie \vith tite available data. I'or 

this to be areality multi -temporoul satellite data are needed. 

The goverllllle llt s hould cndeavour La provide ac:cess road from 

Wurno and other neighbouring sett.lements with road to the irrigation site 

where f a rming ;..cl.iv.iL l l!~ arc lukiug place. °Ulese roallS Should be "'\ 

con~3 t r-uc t cd 
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to link v:1l1agt' 13 ,lnd the market centrcs for easy conveyance of produce 

from th(~ [;1rll1s to th e marke t c c ntr es . It s hould oe oorne in mind that the 

- / ' '- , '- ,-
more accessible an a re a is, tIl e more it generates,\agr.o.~c.onom:f.c. ac.tiv,ity arc. 

Above all, rel!lOte l3ensing data, particularly satellite images 

lIlllSt be acquired rcgulnrly. s o that there will be enough and adequate data 

or In[orllliltlon to lIlonit o r the landuse/J[lndcover activities in particular, 

and also to monitor aJI form s of resources from space to the crust of the 

enrth jn oruer to avoid devastating conditions as a result of careless use 

of the re sour~s, and also possibly to bring to a halt any type of 

lanuuse/ Jandcover that \v11l cmwe ellvironmental ueterlorution. Noreso, 

remote sensing data collection system is also recooonendeu in evaluation or 

in mapping landuse/landcover of the area in time and space. 
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