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ABSTRACT 
1 , , 

Right from co lonial days through our years o r independence, Nigeri'l has not : 

been able to prod uce inay to covcr the entire country exccpt for I :500,000 an 

I: I mi lli on sizes. Maps arc too ls required by envirC? lllllc~l~tc~1 milnagers and 

planners for rcgulating hUlllall dcvelopmclltal acti v ities. M 'lppings alone 

during colonia l time were . motivated by. rcsourccs exploration and 

ex'ploitatio ll and als,o for territ orics control. The c(] rl ies t maps :-vcrc done 

Illainl y along coas tal (l rC,lS w hcrc Europcans scttled (lnd possi bl c (lre;:1 or hi gh 

resourcc potcnt iell. 

Subscqucnt attcmpts at producin g topographi c amp covcr,lgc or thc whole 

counl.ry had 1 ~lil ccl Ollt o r 1:25,000 sizc started in 1972 , only .1.SYVcl was 

complctcd . I\ t the rate Nigcrian population is grow in g, such inrorillation arc 

needed far deve lop ment pl clilning. 

Thi s projcct is all atlempt to producc l(lrgc sC(ll c topographi c m8p or part o r 

13a rn aw8 , Kad una S(a tc ., thc statc is ;111 old c<lpit ;t1 or Nurthcril regiofl "lid 

Barnaw ~l as one of the fastest area of developm c l~ t· couplcd with nat'ions map 

situation (lncl compl ete abscncc o r 1ll 8pS in this new ,HC,I or the st;.Ite, the 

ellUl't hels Ilecess it(lt ecl thi s proj ec t. 

T he aims ,1Ild obj ect ives or thc study includc " To procili ce ;1 m,lp or 13arnawel 

lIsin g I(lnd sll rvey in g mcthod ,It (l sC;II? or 1:2 ,000 ,Ind objcctivcs elrc: 

To hi ghli ght the effecti veness of lanel all oa ti on system within the 

stlldy mca . 



To identify the extend of individual (dlotees adherence to land 

allocation within study area, 

To hi ghli ght the reso urce potentials within the study area 

To ascertain the number of plots with certificate or occupancy 

I I 
I! 
1 

, J 
I 

To make recommendation for basic pl clllning ane! management or 
I 

basic infrastructure for well being of the people in the study area, 

The Illajj produced is that of part of Barnawa at sca le of I :2,000 using land 
" 

syrvey method, . This will make availClblc ('0 the state goverillllent, local 

government , of I<'ad una as a tolI for reso urce planning and allocation, 

es tim ated population of the area, environmental planning and monitoring, 

\ ' j j 
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CHAPTER ONE 
i . 

1.0 INTRODUCTION 

1.1 BACKGROUND TO STUDY 

Nature has endowed Nigeria v,: ith variety of natured resources rangin g 

fro lll agri cultural land, forest potential, population increase to mineral 

reso urces. These have been adequate mapped and quantified \0 

estab li shed the fea sibility of their exploitation of the socio-economic 

wel l bei ng of the generali ty of Ni geri a peopl e. 

Over the ye~l rs~ Ni geriCl ' h as"b~en abl e tl1 produce Cl /Cw !lUmber of 

topographi c <l ,i1d thelll atic 1ll8pS ror admini strati ve usc (lnd 1'0 1' natural 

resources cl evelopment, but not en ough parts or the country has been 

map ped at relevClnt sca les. This is Ill Cl kin g land elil ocation for 

developm ent planning difficult and ineffi cient. With exception of 

some s.ta te capital s, mos t pas ts of the cO llntry ha ve not been :->uppliecl 

with needed controls at appropriate interva ls, not to think of mappin g 

them. The ea rl y survey and Illapping ill Nigeri 'l were Ill oti v,lted by 

coloni al powers for reso urces exploration and expl oitation, also for 

territorial control. 

Therefore,. the emli est mappill g acti viti es werc 1l1 clilJl y done 'll ong the 

e08 ts, areas with hi gh reli ef, pl8ce where EuropeCln s settled and park 
, 

th at were identifi ed to passes hi gh reso urces potenti cll. About the 

close or 191h century, map in Ni geria were prov ided by the explores 

that in va ded our part or Arri ea , the ri ver Niger ll1 ap were prepared 

, 
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even before the advent or British rule in Nigericl. The beginning of 

surveying ad mapping activiti es on the present Nigcria dated back of 

1879, when the first survey department was established in Lagos and 

its co lony [Ujunaw 1988] . There was an attempt by 1910 to ca rry out 

topographic mappin g of southern Nigeria, which WclS done at 
i 

production sca le of I : 125,000. There were no adequate fram ework ~ f 
I 

survey triangulation esta91ish for subsequent work. By 1945 rurther I i 

triangulation work was ' done for enable morc aCClIrntc and rapid I 

topographic mapping: The introduction of aerial survcy in 1948 I 

enhance thc si 'tuation of topogrnphic ll18pping in N igeriri. This created 

opportuni ty 1'01' 'Nigeria to produce maps required luI' development ()r 

various projects w hich were or intercst to colonic)1 'l(lnlini str(ltioll. 

By 1950, .. o nl y 10(% or thc wholc country had been ph otographed and 

maps plotted at sca le of I :50,000. These maps wcre not cO lltouJed, 
. 

except \A/ here they are needed lo r project spcc ificall y requirill g relief' 

rcprescntation . There wcre other sca le of topogrnphic IllClpS produced 

before the indcpendcnce in I <)()() 1'01' eXCllllpk, thc j( )llow ill g 11I~lp S 

were produced, the Kadulla wcst map cit sca le I :62 ,000 in 1950, 

.shendam and Za mfara at ) : 1 00, 000 and Anambra river arca at 

I :25 ,000 both in 1958 [Ezra 1998] . 

Duritlg the first nati onClI developmcnt pl'-In pcriod between I <J()2-1 ()6X , 

thc topographic map covcrage or the whole couillry (It 1:50,000 WclS to 

. bc provided. The programmc was to ensurc that the second edftion or 

maps were produced in 111 0s t parts or the north (lnd 1'01' Illany part or 



'the south , These maps were to be first set of 1 :50,000 contour~dnlaps 

in Niger ia, unlike the earlier ed ition, Earli er therc ll<l vC bccn 'attempts 

to cover the country at scale I: I million , I :500,000, I :250,000 and 

I :25,000 map sizes.. The only successful coverage so r() r was the 

production of I : 1 million and 1 :500,000. Eight - three pcrccnt o f 

1 :50,000 series were completed, so me 8reas havc not h8d (\ single 

contoured topographic map for deve lopment plannin g, 

The 1 :25,000 series statted in 1972 for areas of dense popul8tion but 

on ly 3.83% completed , " The Nigeria map situati on is bad, and for 

there to be better lInd ~rstandin g of hum8n act ivities within the 

environment , lIlaps (I re ' 'needed to guide resourccs pl ;lIlners and 

environlllcnt(lllllangers , ' 

1.2 STATEMENT OF PROBLEM 

Nigeria has undergone several structural and political subdivisions, 

from thrce regions in 1953 to four in 1963, twelve state in 1967, 

nineteen states in 1976 , twenty-one in 19R7, thirt y with fec\e rCl I CClpil(11 

territory ,1\1 1.99 ] , to thirty -- ,,six ill I t)t)() , All these subdi v isi()11 (Ire 

wi t hout a ny sign i fi ca nt effort aimed at phi cluci ng co III prehcnsi ve 

admi ni strati vc maps of the country to refl cct these frequent changes . 

1.3 .JUSTIFICATION OF PRO.JECT 

In v iew of difficulty faced in pl anning as a result o j' non-av(l il(lbilit y o f 

appropri(1te Illaps and ill some C(lses local governm ent headquartcrs 

Ill~clc S«ltC c(l pital. Hence, thc need for m(lps in such ,,1(lcC likc 

i,:'~ 
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\(e:ld una State beca me very criti ca l. Thi s proj ect (limed to (l tt cmpt to 

prod uce large-sca le topographic coverage o f 118rt o r 138rJl 8wci K aclullCl 

State lIsing land survey method and physical constant method at scale 

1 :2,000. 

1.4 AIMS AND OBJECTIVES OF THIS PROJECT 

T hc ll1 (ljor a i III 0 f t hc st udy is: 

To prod uce a 1ll8p of Barnawa using land survcy ing mel hod ;11 ;1 scale 

or 1:2,000. 

OBJECTIVES ARE 

a. To hi ghli ght the effecti veness o r land 811 ocClt ion systelll w ithin the 

study area. 

b. Ident ify the ex tcnd o f indi v iclu (l l i-ll1 otees ,lc1herell ce to lan:cI ,lll oc(lti on 

w ithin st udy area. 

c. To hi ghli ght the resources potential s w ith the stud y arC8 . 

cl. To ascertain the l1ull1b.er of plots w ith certificate of occupancy . 

e. To make recomlll c ll(J ;llion for b(l sic pl ;lllllill g (lild Ill ;lIlil gC lllCIlI () f' 

basic in fras tructure fo r we ll bein g of the p eopl e ill the stud y area. 

1.5.1 PRO.JEeT LOCATION 

Kaclu na state ' w ith he8 c1quarters at K8dulla is olle or the first state 

ere;:l tcd · cft,ring co lony time .and headquart ers or northcrn -reg ioll by 

th eil , h(l v in g tw·cnt y - tliree loca l governm cllt s currciltl y . It is locat ed ill 

the no rthern pa rt o f the country extendin g between latitudes 9(J I 0' -

I I II 10 ' and longitudes 6" 10' - 8"30' . T hc state is boundecl ill the north 

I 
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by Ka no State, in the east by Ni gcr State, Kwara State, Nclssarawa 

State ill the so uth , whil e Bauchi State boundin g the wcst respectively. 

It ha? a land mass 46054 sqkm and populati on of 5,4 15 , 3 15 of mainl y 

.Hausa, Bajju, Yoruba, Igbo, TIV, Idbllla , Iga la etc ethnic groups. 

1. 5.2 GENERA L CLIMATE 

The clim ate of any pl ace has both direct and indirect influence upon 

its vegetation, which inturn affect the so il. Kaduna state is mixed 

. wooded sava nlla vegetation zo ne of Ni ge ria. It has two season· which 

is dog and we! season for the years. These defi cienci es in dry season 

develop so il riches in tim e, but very producti ve not with standin g the. 

loy\; hUIll (l ns content so long as wCl ter ca n bc supplied. The soil can 

support agri cultural produce like grolllldlllltS, Illill et gin ge rs, gunnea-

corn , mll izca nd C(lSS (,lV(,lS. Pl ant s covcrs <I re Ill (\illl y gr;\SSCS which arc 

kepI short by grea t hard of ca ttl e graz ing in the state compared 10 

other in Nigeria. Trees sllch as data palm , sulk colton and baoboo are 

avai lab le in southern path of the state while sca ttered in the northern 

1.5.3 G EO LOG Y 

Frolll the stand point of geo logy, Kadun a State is endowed with!. 
I 
I .. 

min era l' resources such as Kao lin , potash, Tin and copper. The stalc 

inc lude part of northern Ni ge ri a affected little by wind and 

desert ifica ti oll , di sfores t'ati oll. These arc· Ill Cl.lor enviro nlll cnt al 

prob lem 10 be tackl ed ill thi s zo ne. 



I 

1.6 ARRANGMENT OF THESIS . I 

. 
" 

i 

To this and this thesis centered on large-sca le topographic map 01' ! 
I 

BarnawCl, Kaduna St~i.te required for urban management. It is divided 

in fOLir chapter. Following the introductory part is the chapter one 

reviews on methods and literature on map production . Chapter three 

dea ls with concept of land survey map comput(1(.iOI.l, CIne! finall y, 

chapter rour discusses KadullCl sheet 144 North 1 ~ (Ist as s; lI11plc sheet 
.... ' 

part of"Kadun'a State, 'with" c~)flclusion ' hi gh li ghtin g the trelld or 
mapping opera~tion in the 21 sl century . 

() 
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

." 

The use of maps over the centers primiti ve people o r Eskimos 

produced maps of large areas of northern Canada without surveying 

instruments. These maps were remarkabl y well suited to their need 

through they compare favourably with charts, made by surveyor using ' 

modern methods. The first printed map is credited to the Chinese in 

the I i h 
century, which" producccl l1laps clc(lrly supcriors to those or 

any cO lltelll porary ci vi I iza t ion . 

. j 

Earli er, the f~l lll O U S G re~k cartographer ptolemy, looked to compile ! i 

Illaps or 8,000 place in Alexandra , scholars were Clble to mClke 

reconstruction 's of his maps. Most Illaps produced in ElJl"()pe<l 1l in the 

middl es ages w'ere hi ghl y schematic like the dinerClry Illaps used by 

the pilgrims. In the early 141h century M artin I~c h a i~n produced small 

globe or the earth , while by late 15 lh century, the productioll of maps 

greCl tly. .i;\ crcascd . Centr(ll to.lhi s elTnrl W<lS (Jerh;mllls M;lcer;llor 

1512- 1594 1, w ho created many locati on 0 11 the world llI ap, devised 

projectioll and produced Cl great atlas, publi shed ,dkr hi s de;lth . The 

frost lIlodern al ias to ;lppea r W;IS that o j' Ah r(lh;lm OrlClills 11570 1. 

One 01' the most signiri cclllt contributions to the Illatric mapping was 

the Engli sh astronomer Edmund 1-1aI'ely, hi s first important terrestrial 

Ill ap was published in [1686]. 



In France, the arrival of Giovanni Domenico Cassini in [1669"' wasthe 

. beginning of topogr<lphic survey of' that country. f."r;lI1ce led in the 

producti on of topographic mapping, and developed methods used <IS 

standard and widely adopted world wide. The topographic mapping 

of France was completed In [179]J through astl'onomical 

determ i natioll. 

American early maps included maps or Cape Ilatleras produced in 

r 1585] by John White, Captain John Simth ' s Illap of Cheese peak Bay 

[1612 J, Augustine J-Iermann 's map or lord Calvert 's Maryland [I () 70] 

and John foster's wood cut of New England [1670] was the rirst map 

drawn engraved printed and printed in the Americcll1 colonies [Ibid] . 

2.1 RESOURCE MANAGEMENT 

,. 
• 

!\ccording to Popoola 1'1 ()97], the built environlllellt cOllsist or spat.:es , 
: I 

I'DI' everydClY activities of' mCln , such as resicientiClI , cciuc<ltion<ll r ; 

commercial , industrfal · and recreational built up spaces. !\ healthy or ! 

same development is closely linked with ,lrr;lngelllen( or buildings ;Ind . 

structures to 'meet community needs without Jeoparciising thbr I 

existencc in whatever way either m(lns or in time to come . The 

util.ities brought into the cnvironlllcnt ,I re ill line with Whelt the people 

desire the env irollment is improved by tile extension of nH) dern water 
).. " . . ... . 

distribution nytwork , .elcctricity and strcet lighting, surl~lc~ drainagc, 

sewage collection (lnd dispos;lI , rcfusc collectioll Ilctw(}rk , gelS 

distribution network , tclephone network ;I nt! rC>;lcl (Jilli strccts . Public 

facilities like schools , hospital ,mel civil h;lll s, urbr;lri es protection ,Irc 

x 



provided, and cconomic infrastructurcs sllch ClS markcts, shops, rcpair 

work shops and services industries, major shopping and commercial 

areas and industries. May be injected into the city sct up . All the 

activities enumerated above are required to be located in geographical 

space by planners, maps are used as aid to provide knowlcdgc about 

tl)e spaces needed to make . informed disease concerning Jthe 

environmcnt. Thc desirc to gcncratc sound cllvirollmcntcd bchav~(H1 I ~ 

to ensure standard and sustainable management is possible througl i 
! ' 

incrcased L1sed of maps, which arc either generated from geographj~ 
, 

inform(Itio~l system [GIS], remote scnsing techniques or through Iillld 

surveying may compilation. 

Resolll'ccs are those things capable of crcZlti·ng I1cw- heCllth, thcy Clre 

natural potcntials which nccd to bc enhanccd ror gcncrating rcvcnuc 
.~ .. 

for th·e·r:)eoi)le'. Man willlil("e ~.o tap all liatural rcsources tllat he nceds, 

by so doing hIe destroys his environment. Land is central tl) all natural 

resources ~lcl its characteristic are issues of human con/"licts. The 

quality (Inc! qllCllltit y or topogrClphy , (lV;lil;lbilit y or surLlcc ,lIld ullder 

ground waters, nature of local climate ;:")nd vegetation Clrc issucs 

dctcrmining the spreCld of man (lnd his activitics on carth SUrl~lCC. /\s 

awarencss of environmental problcms grew the 19
1h 

ccntury, the 1987 

world cOlllmission of environment and development brought thc 

concept of sustainable management into the internationClI agcnda 

through susta inability began to appcar on nationClI and international 

agenda during thc 1970s. 

') 



3.0 

3.1 

~. 

CHAPTER THREE 

METI-IOOLOGY FOR SURVEY COMPILATION 

I NTRODUCTION 
, 

Exist in g topographical map of the area were purchased (lnd also 

co llect ion of the coordinates and heights of control pilliars within and 

around the area i .e the coordinates in x,y,z called the reference point 

which w ill issue as initial starting point on the earth surface, 

Numbering or pillars were given by Kadun(~ State mini stry or lalld and 

survey , l "see Appendi x !\"J 

3.2 FIELD RECONNAISSANCE 

T his in vo lves the phys ical inspection or the site 111 ord6 to 

co mprehend the alllount o f work to be in vo lved in the project , The ' 

cOlltrol poillts which were fOllnd and checked to (lscert;lin whether 

they are in situ by observ ing the check angle , The bOllnd<lry points 

rcontro l f ramework] were se lected slich th<lt they arc intcrv isiblc frolll 

one another. The stations selected were twenty one ill nlllllber and 

were to be coordinated by runnin g a traverse over them , the points 

selectee! II'o m a closed loop, stC'ltions which were selected alon g the 

stream were sllch that lhe slrealll could be detailed from thelll , 

3.3 RECCONNAISSANCE ' 'DIAGRAM 

" Sec Appendix A " 

In 



3.4 STATION CONSTRUCTION 

The points selected were then beaconed using concrete pillars , and the 

letter rKDC 9700, 1 CDC 970' ---- ] were prefixed on them and the 

number of the pillar as well as an arrow to show the direction or the 

next station. To enable me fixed some details and obtail1 el1oll'gh spot 

heights, subsidiary traverse stations were selected such tllClt they were 

intervi sible from adjacent station, Iwils were then used to 111(1rk the 

points . These subsidiary points were covered so as to prevent them 

from being disturbed by people who might run into them . 

At thi s stage, with the recce diagram at hand I was able to plan the 

method to Z1doption order to obtain the best rcsull. 

3.5 INSTRUMENT SELECTION 

In se lecting the instnllllents that were uscd during the project , the 

following factors were considered: 

I. The survey methods to be used 
! 

I : .. 
II. The instrulllen.ls iIi stock [ClvClilZlbility at hancll 

III. The required accuracy 

Considering this, the following instruments. were used for the project ' 

and they are divided under the dillercnt stages _0f ut~I.i~ation as shown: 

II 



.. . 

a. Traversin g: 

Kern Dkm 2A Theodolite. 

Tripod For Angular mcasurcments 

.R..:ang.ing poles [3] 

Eldi I [/~DM] 6quipmen'{ For linear measurements 

100 meter steel bond 

30 meter lincn tape 

Target 

b. Levelling 

Tilting level and tripod 

Levelling sta fT with spirit bubbles [2] 

Foot platcs 1"2] 

c. Tachomctry 

Kern DI~1l1 2/\ theodo lite with tripod 

leve llin g staff with spirit bubbles [2] 

Foot plates [2] 

d. Miscellancous 

1300k i ng bo,ird ,1I1d ri led sheets 

Catlasses 

A IT() WS 13\ 

Labourers. 

The above instruments were tested before movin g to thc ficld in ordcr 

to cil surc that they arc ill good working conditi ons and to ascertain 

I' 
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that they are in good working conditions and to ascertain that they be 

in good adjustment required in order to enhance a sllccessful work . 

TESTING OF INSTRUMENTS 

The Dkm 2A theodolite which was L1sed for the angul ar measurem ent 

was tested for the horizontal collimation and for the veliical index 

test. 

Horizontal, co llimat ion of the theodolit e: The tcst WaS carricd out by 
. . r • . ' . .~ 

,~. settin g lip the theodolite properly alld leve lli 'll g it , ,lltc r which a 
" 

ran ging pole which was held about 100m away was bisected on both 

faces. The two read in g were recorded. 

rL == 38° 15' 24" 

FR = 2 18!) IS' 36" 

The difTerencc in the read in gs was 12". Considerill g the required 

accuracy for mappin g, 12"/2 = 06", is okay therefore, there was no 

need for et dj ust lll ent. 

Verti ca l index test of' the theodolite : This test was c;lITiecl Ollt ill order 

to ensure that the vertical angle meas ured on onl y onc 1 ~lce was 

co rrect as it is req uired olll y for tacholll etry ill which the vc rti c~d angle 

is meas llred on one face. III carrying out thi s, the theodolite was 

levc lled properly after being set up , nl<lkin g surc thClt the attitude 

bubble is central, a mark is bi sccted 0 11 both faces, the diiTerenees 

between the two readin gs obtain ed gives I XOO, thereby there WelS 110 

correction required . 

I ~ 
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Elcli: I [EDM] equipment: The Eldi I [EDM] Equipmcnt uscd lor thc 

linear mcasurement which is said to measurc c1ist<lncc to thc Ilcarcst 

-1-_5mm, was tcstcd for short distancc alld loulld to bc within thc 

measuring accuracy, after comparing it with that or a steel band. 

100m steel band: The 100m steel band was standardized at the 

Kacluna State ministry or land and survey ill order to ensure its 

reliability . 

3.5.1 FI ELD "VORK PROCEDURE 

3.5.1. ] TRAVERSING 
. I 

A traverse is ~1 sequence of connected straight lines, the directions Clnd I 

I, 

lengths of which are measured. The directions are measured lIsing a 1 

theodolite and thc length are measured uSIng an electrol1l(lgnetie 

distance measuring equipment rEDM], or () tape. 

connecting this lines arc called stations. 

AIl 'uular measurement h 

The poi hts , 

Prior [(j the' obscrvation's, the t,heodolite 'was checked to dlsure tlltlt it 

was in good 'adjustment, as discussed ill the previous chapter. At 

each stat ion , the instrument was central using the plumbing rod [as the 

kern Dkm 2A theodolite used, uses (] plumbing rod instead of (} 

. plumb-bob as in most theodolites l. At the fIrst stcltion II<DC <noOI 

the instrument was centered and levelled, then a Illan with (l pole on 

the rear station was bisected with the vertical cross hair of the 

telescope on face left [FL]. The micrometer graduation lines were 

brought to co incidence (lnd the horii'.ollt;J1 ;wel veri iCClI circle re(lclin gs 



.. 
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were read and noted. The telescope w as then turned in a cl ock w ise 

directi on to the forward station, with another man holding a polc 

therc, using the vertical cross hairs, it was bisected and the hori zontal 

. and verti ca l circl e readings w ere also read and noted . The t~'le Sc9pe 

was then transited and face ri ght [FR] reading were noted on the sa me 

forward stati on and closed back on the rear stati on. The an gles werc 

then deduced f rom this directional readin gs. 

T hc S<l mc oper;"ltiOIl were repe(l ted on the subseq ucJlt stati ons. 

Dista nce meas urement: 

L inear meas urement were carri ed out lIslng an electromagneti c 

distancc mea'suring cqui'pmcnt. T hc type used is thc zeiss Eldi I . It 

uses infra-rcel as the ca rri er signal. ' [n measuring thc di stance betwcen 

two sta tions the Eld [ I , was set-up centered and levell ed on a stat io'n, 
I 

th en the target w hich is liwdc lip or seven pri so n is set lip celltered and ! ; 
I 

leve ll ed on the other stalion. T he Eldi I , system is then sw itched on , : 

,liter the b<l tt ery has been inserted into the sys telll . With the ,lid o r its 

te lescope the ce'nter pri son is bi sected. Thelli)y tllrnin g <l knob, waves 

are sent tl 'om th e Eldi I , to the target [pri sonJ w h!c:h .inturn refl ects 

back thi s w8ves to the cquipment w ithin seco nci s. The distallcc w ill 

thcn be 'cfi sp l(lced on a s-creeH w hcn the di st;lll ce is noted. ' The sa me 

proced ure waS' ~ repe (l tecl two or .three tim cs, the mea lls of w hi ch gives 

the hori zont81 reading [distancesJ. 

IS 



Levelling 

In the levelling operation, the method adopted is the spirit levelling. 

This method involves the measurement of differences in elevation 

between points. The levelling was carried Ollt in three loops in order 

to avoid loss of accuracy. Eaeh of the lops started alld closed back on 

the same station of' known height. To determine the difference is 

elevation between two stations, the level was set up mid-way between 

the stations, that is the station or known height and the one whose 

hei ght is required . The station of known height serve (1S the back 

station , alld it is then bisected and the stave is read and noted on the 

unknown stat iOIl , the stave was then pl8eed (,lIld the fore sight [FS I 

read 8nd noted . On long traverse legs, interlllediate statiolls had to be 

est(lblishecl . The figure below, illustr(ltes the levelling operation. 

R 
"" 

~~, 
, I , , 

RA = 

RB -

HA -

1·113 

HAB -

.' 

Back sight, reading on stat ion A. 

Forward sight reading to st8tioll 1"3 . 

I-feight of station A above datulll 

Ullknowll height or station 13 ,Ibove c.i<llunl. 

. . 1-1 13 - - H/\ = R/\ - Ril 

Hi l = H/\ .I- DH/\Il 



3.5.1.2 TACI-IEOMETORY 

,', TacIiO'meti'y 'survey illvolves.measLirClilellts 'or heights illd distances 

between two station by optical, means using a theoclolites and 

levelling staves. It is L1sed in picking details and establishing spot 

levels. In the observations, the position and height above ground level 

of the instrument werc read and notcd. The instrument was normally 

set-up centered and levelled over a station and for each st(Jve position, 

.the following observation were made : 

I. Horizontal - circle reading 

ii . Vertical - circle reclding and 

III. The three stadia hair readings of lipper, middle <llld lower hair 

reaclin'fl,s. 
w 

The field procedure was as followecl: 

I. The instrument was set up 011 a station after it has been 

ascertained that it is in good adjustment 8S thc vertical and 

horizontal allgles ,Irc me,lslIrcc! Oil Oilly (lIIC !,,,cc. 

ii . The height orthe instrulllent was Illcclsured alld recorded . 

III. By rotating the slow motion screw, the horizontal reading was 

set zero on the orienting station . 

IV . . The starr n1(111 was then directecl to (l point , the t~lescope or the 

theodolites was . then pointed at the st,we. 

v. The three stadi;l hairs were thcn rcml and rccordcd (IS wcll c,s 

the horizontal and vertical circle readings . 

VI. The sa me p'rocedure was repeated on each or the subseqllellt 

stave stations . Until on completion or the observation the 

17 
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telescope was directed at thc orienting slCltion to check that the : 

horizontal circle has not been disturbed . 

3.'5.1.3 DETAI LLING 

.. ., 

-

Tacholllctry was employment In picking the details for this project. 

This was achieved by setting up and centring or the instrulllent on .1 

known s:tation and pl(lciiig the levelling stave on the point or 

interest or by it, and nothing the three stadi(l readings as well as the 

horizontal alld vertical circle readings knowing these perimcters, the 

distance frolll the point to the known station is obtained, which aids ill 

the location of the details . 

IX 
I! 



o. 
1" 

, 
I-OrW8 rcJ bca rill g [O] - l3aek bearing 1.8J -I observed an glc IXI 

, 
8 = 8 '1 X 

f 

j , 
B = Back bearing qp 

X = observed angle at q 

G = forwarsl bearin g qr 

, 

T he (lbove rel '(ltioll was eillployce! ill (he eO lllplfl<ltiollS or (hc rorwClrd 

bca rin g o f ,dl (hc lines. III (he /'orw(l rcl bemill g CO mplI( ;l (ioIlS (here 

was {\ di/Terence be(ween (he cO lllplf(eci closillg be;lrillg rrolll til e 

known ··coc:rd jnates a ll~ that red uced fr~)Ill (h e obscrved ~ Ilgl cs. Thc 

difference w,?ste all gular llli sc'losure or di screpancy. This. llli se losure 

was divided by the l1umber of stations observed thi s average was 

appli ed to the individual station s. 

4.1.3 COM PUTATIONS OF OIFI~ ERENCES IN NORTHING IDNI 

AND DIFI~ERENCE IN EASTING IDEI 

T hese were computed from the followi ng formula. 

DN 

DE 

W herc 

ON = 

L cos x 

L Sillx 

Difference in northill g 

2() 



Dc -= Difference in castings 

L :::. Lengths or lines 

X -- forward bearings . 

4.1.4 COMPUTATION OF COORDINATES 

" .. 

Using the computed differences in northings and di/Terence in casting, 

the coordinates of the unknown station were computcd by eilher 
I 

adding or substractin'g the values of the ON and DE /-I-om th ~ , , , 
. . I 

coordinates of a previously known station to obtain thc uncorrectcd 

coordinates of all the stations. The differencc betwccn the 

uncorrected coordinatcs of thc last station which , of coursc, was the 

closing station clnd the known coordillatc of thi s S;lnlC closing st<ltioll 

gave thc Ilii sc losure in northillg <:111(1 e(lsting respcctivel y, 

4.1.4.1 COORDINATE 'ADJUSM ENT 

The method used in the adjustment of thc coordinates was the 

130wditch mcthod . All the distallccs or thc perimeters \",e re Sllll1l11ed 

up and the Illisclourese ill both the northilir and c()sting were divided 

by it , then the average Illultiply by the cOllllllulative distance to obtain 

the correction to the coordinates at each or thc station. 

I ,C 

correct ion ofN = EN/Total distance rcumulative distancc] 

correction to E := 1::I:/Tot;1I distance Iculllulative di stancel 

wise EN =- northing Illi sciosurc 
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EE = easting misclosures 

Accuracy or the traverse : It is expressed as below: 

J\ccuracy =: 1/ VEN2 + EE2/ Total distance 

4.1.4.2 AREA COMPUTATION 

For the area cOIllPutation, coordinate Illethod was lIsed . The 

convenicnt procedure for applying this method was carried out by 

lIsing the coordinates in the following fOrl118t : 

As shown above, normally the first coordinates set is repc8tcd 8t the 

end . The first step was 'to find to Slllll of the produce of 811 adjacent ! 
I, 

cliagonalterllls takcnclown to theright i.e 

E"N11 + EI~Nc + EcNI) + EI)NN -I- ENN;\ .= SUM I 

. 
I 
I 

I 

Then, the Slim 'of the product of ali adjacent diagonal terms taken lip I 

to the right i .c. 

, ~, The difTercncc betwe?n the two SUIllS divide by two gives he area or 
. 

the traverse, si ncc the initial villue got /1'0111 the SUllllllatioll or the two 

sums gives twice the area . 

A = 12 ,"SUIll I - sum 1\] 

In ~pp l yi n g the coordinate methods, should the computed arcas bc 

. neg8tivc, the negat ive si ng is ignored , si ncc we are interested in the 

abso lute V<l luc. 



4.2 LEVELLING COIVIPUTATION AND ADJUSTMENT 

In the reduction of the leve lling operation as back sigh reading wcre 

taken to a station of know height [Bench mark] . Fore sight reading as 

the las t before the instrument was moved. Intermediate sight readings 

were also obtained in between the force and back sight rea~ ·ing . Thc 

method adopted in the reductions, was the heights of ' instrument 

mcth ods. This method involvcs summing the back sight readin g 

whieh was taken on a stat ion of known hei ght rBcneh III (1 rk -, and the 

reduced level or the bellch mark or give the height o r the illstrulllent. 

The height of the instrull1cnt obt(lincd sight. That is the eli/Terence 

bctween the hcight of instrumcnt and forc sight read ing gives the 

reduced levc l of thc for sight sta tion . This S,l nlC procedure was 

repc(lted lo r the interniediatc sight reading ;lnd [he other rore sight 

rcad ing as wel l. 

, 
To chcek the eorrcction of the reduced leve ls, the force sight [ Fs~ ' 

1 
I 

were sLlrroulldup (lS" 'wClI as the back sights the difTerellce betweell [he : 

two su ms should bc eqllal to the difference between the last and the , 

first red uecd Icve ls. II' thcy are Ilot eq ual thell the difTerence gives the 

error in third ord er leve lling i.e +- 24 111111 k 

Were K = total distance levc lled ill kilolllet er. The Ill ethod ;ldoptecl ill 

the ;lcijllst ll1cnl of the reduced leve l IRt.:1 in this projec(,' is as show 

below: 

That is 

el = Li / L [Ee J 



, . 
. " 

Where 

el = correction to reduced level of change poi nt 

Li = Distance of change point from start 

L - Total distance levelled 

Ee = Total lilisclosLire. 

4.3 TACHEOMATRIC REDUCTIONS 

The tachometric reductions were cClrrieci out manually uSing an 

electronic scientific calculator: The formula e used In the reductions 

were ()S shown below: 

S = U- L 

Horizontal Distance [0] ¥ KS Cos2 e 
r 

" 
DifTerellce in height fDh] .. !~ Y2 KS. Sin 28 i: 

J-Ieigilt f stations I.points] ~. HI ~ = 1-1/\ -I- hi -i- - Oh . III 

The diagram below illustrates how the staIT 'intercept[sJ was obtained. ' 
__ "--"- "u ' 

, - --'--

-II--~----
.. /1-.:r\1 ___ __ 

p , . ~--

- ---- rn 

L 

,--- " \" r [~--
..... ..-", 

I I , ..-'\ ~?,\\)\.\,.;JD S\.\v-f¥l· 
\ \ \ , 

S = Staff ili~rcept [U-L 1 

U = upper hair reading 

L = lower hair reading 

J(. =- instrument constant C.g 100 

2-1 

:,-, I,ve \\f t b 
\I-:::Q.:i\Cl\'\·\ 



0 - vertical circle reading 

HA = height of instrument station 

HI = height of instrument 

M = middle hair reading 

The above method was used to obtain tire spot heights samples of the 

computation and adjustment sheet are attached is the Appendix " A " 

4.4 PLOTTING 

!\ rter the co mputatioll s ,1Ilel adjustmellt , the next stage was the 

plotting. The plotting exercise was carried out at (J seale or 1:2000 . 

The first step involved, was 1110unting the drawing paper on a drawing 

table with the aid of mask ing tape. The paper W(lS tl!ere(llkr grideel 

USIll g a grid interval or 200111 in both the northing ,lllel ca~ tillg 

directions . 

Instruments 
i 

The instrumellt s li steclbelow were employed ror til e plott ill )!, exercisy; 

I. Drawing paper · 

. . 
Drawing board II. 

III . T-squclle 

IV. Straight edge, llIc!er rule 

v. SC<i le rul e 

VI. . ·Pcllci\. '1Ild er,lser 

.. 
C ircular protractor VI I. 

VIII . Set -- sqU(lre 14S() & 60°] 
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IX . Cellotape, pen & ink, tracing paper 

4.5 PLOTTING THE BOUNDARY TRAVERSE 

In order to determine the total grid length in both the casting 'and 

nOlthing direction the differences between the highest and lowest 

easting and northing coordinates was fOllnd . Using the cellotape, thc 

drawing paper was mounted on thc drawing board. With pcncil thc 

corners of the paper were joined by two diagonals, the intersection 

point or di8gonal was used as a point rrom which cqucd ICllgth wcrc 

sca led of and marked. These four ll1arkcd ' points wcrc thell joincd 

together to rorlll ,1 square. Based on thc sca lc or thc map, which is 

1: 2000, thc 'pflpcr was grided at interv<lls or 20n mcters lIsing pencil 

sca lc rule and sct sq uarcs, thc boundary points wcrc plottcd . Thcsc 

plotted points werc then joined to form the boundary traversc lincs. 

Plotting of Details 

In locat ing the positions of the c1et<lils on the map, the circular 

protractor ami scalc rule wcrc clllploycd. This was c,lrricd out by 

using the circular protl:actor to give the anglllar directioil or thc details 

from an alrcady plotted traverse linc, that is by placing thc protr(\Ct ~ )I' 

• .' () ) Ci . I I I ' I ' I on the traverse IlIle such that the 0 -180 was onentec a ong t liS In~ 
I 

from this linc, thc 'angular dircction as mcasurcd from thc ricld W(\~ 

then measured and m(lrked with pencil. I\. line was thcn drawn to 

join thc marked point with thc oricnting station ztiong thi s linc, u ~ ing 

thc sC(lle rulc thc distancc to thc detail s WelS sca lcd out. For buildin g 
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the corner were scaled olT ill the same ll1allll ~ r an~I . .i~. ined together to 

give the sh·clpe of the buildings. 

Plotting of spot hci~ht 
, 

In plotting the spot height, the method of bearing and distance was 

employed as was the case f plotting of details . 

4.6 INTERPULATION FOR CONTOURS 

After the spot height were plotted, the height or points were thell 

compared. Then lIsing a line, places of equal height arc then joined 

together. This line used for joining places of equal height arc known 

as contollrs. After completing the COil touring, the tracing pclper was 

then placed on the map, and inking was carried out in appropriate 

co lours . The tracin g was carried out in oi-der to produce copies of the 

map. 

4.7 PROSPECT OF TillS MAP 

The 13al'llaw(l Illap will be used by adlllillistrators <111(.1 1,llld 1lI,lll,lgers 

to ensure that human development CClIl be ~lIstained in the following 

way: 

I. Provide information for public policy making in the area of 

agriculture, fisheries , tr,lIIsportatioll , residential education 

co 111 lllerciCl I indllstrial and rccreCltion . , . 

ii. Enable town planners understand the landscape or tlte area , I(~ r 
I 

effect ive dispensat ion of their work. The map shows drainClgc 
I 
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pattcrn topography arca covercd by vegctation and othcr;: 

land use. 

III. Stud i es can be carried out (/"om I h is map a bo lit inform at i () n 

I V . 

sllch as roads and streets network, residential set up etc. 

From gcneral view of thc area, asscssmcnt of \va tcr rcsources 

dcvclopmcnt potcntial can bc donc. DatC\ 011 quantity or walcr 

n~'eded Jor domestic; .. industrial and agricultural users can be 

cxtracted . 

v. Revenue collection wi ll be cnhanced from ground rcnt, (lIlel will 

;tlso stimlll;ltc clTcctivc lanel alloc;ltioll schcmc. 

VI. Finally this map will scrvc as basc for plallnillg, Ill(ln,lgcmcnt 

(md devclopmcnt activitics. 

4.8 TRENDS IN J\1AP PRODUCTION 

There has been an increase in the use of computer worlel wide, this has 

(llso stinlUlatccl ci1ailgc in the trcnd of IllClpping opcJ'(ltiollS in reccnt 

timc towards c!igital I11 clppillg systelll. M'lpping sc icnces sllch ;IS I;llld 

survey, rcmote sensing, photo/image interpretatioll , global positionillg 

systcm fG PS] and geographic information system [G IS'I are cmcrging 

(IS prolllising tools for landmanagclllcnl. 

Geographic informati on system as mallagement too l is lIscd to collect 

daUl , storc, analyse and prcscnt illformatioll to 1l1akc dccisioll cclsicr 

for users o/" sllch information . It is time, statc and federal mapping 
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., , agencies all over the count'I:Y Gngage GIS rully to Illanag~ production 

of maps in as' 'effective manner to racil itate. 

I. Availability of appropriate maps needed for planning. 

ii . Digital mapping system will enable fast reproduction or map at 

any scale without difficulty. 

III. The usc of C'olllputer cnable ,map in/ormation to bc kcpt in data 

bank, while updating and retrieval for various planning 

Clctivities will be done, without problem. 

IV. Problcm or map revision is removccl as inJ'ormation arc kcpt In 

dat(l hank , while information are kept in d<lta bank , while flCW 

datCl arc added for updating any times . 

v. Problcm associated with cartograpliic prcsclltation IS 

co mplctcly overcome with the usc or complex computer 

graphic design . 

VI. Problem of preserving map sheets IS rCllland ed with L1SC or 

computer data managcment system . 

vii. Mapping opcrations me 'now enhancecl <IS"I result oj' high speed 

at which ciatCl can be acquircd al1l~ inforlllCllioll retrieved to 

111C1Il8ge the entire environment. 

MClps are thcre/ore requircd as tool for bring balClnce bctwccn 

dcvelopment, environlilcntal protection Clnd likely conscquenccs· q f 
i 

envirollmentClI changes. In doing this I have briefly highlighted thlc' 

inesc(1pClble danger. or Ilon-availability or III <Ips. No mcallin gful] 

developmenl planning and execution can be done for regulClling 

hUlll an activities withou,1 use or lllClpS. 
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CHAPTER FIVE 
. f 

s.o CONCLUSION AND RECOMMENDATIQN 

, .. ,. 

This projedwhich is I~rge scale mapping, involvcd the rcprescntation 

of natur~1 and man made features 011 a sheet of papcr and thcrcfore the 

effectivcness ·{of · resollrce potential , national planning population 

cenSllS, population estimation, environmental managcmellt rural and 

urban Illanagemellt are basically sllccessful with . the help of large 

seale topographic maps, therefore Nigeria as a country should scc thc 

cOllntry at a glance through the use of the produced . 

S.l RECOMMENDATION 

I\.s maps ;.lrc tools 1'01' basic planning clild effectivelless Nigeria should 

take more Illo~ern ways of producing map of the while cOllntry every 

ten years interval due to natural hazards, cI imate challges ewd 

environmental monitoring and assessmcnt , so prcdiction t() <lvcrt in 

cumbating them can be given h'om the mctcorologist a/" the country . 

:10 
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