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ABSTRACT | it

Right from colonial days through our years of independence, Nigeria has 11;01'
been able to produce may to cover the entire country except for 1:500,000 an
I:1 million sizes. Maps are lools required by e‘nvi_r(_)nmcrut_ali managers and
planners for regulating human developmental activities.  Mappings alone
during colonjal time were. motivated by  resources exploration and
ek%loitalion and also for territories control. The carliest maps were ddne
mainly along coastal arcas where Europeans settled and possible area of high

resource potential,

Subsequent attempts at producing topographic amp coverage ol the whole
country had failed out of 1:25,000 size started in 1972, only 3.83% was
completed. At the rate Nigerian population is growing, such information are

needed for development planning.

This project is an attempt to produce large scale topographic map of part of
Barnawa, Kaduna State., the Slalc 1s an old capital of Northern region and
Barnawa as one of the fastest area of development coupled with nations map
situation and complete absence of maps in this new arca of the state, the

cllort has necessitated this project.

“The aims and objectives of the study include “To produce a map of Barnawa
using land surveying method at a scale of 1:2,000 and objectives arc:
- To highlight the effectiveness of land alloation system within the

study arca.

vi i




- To identify the extend of mdlwdual allotees adherence to laq
allocation within studyt'area. |
1

{
!

o To highlight the l'esom'ée potentials within the study arca [

1

B e T W

- To ascertain the number of plots with certificate of occupancy
- To make recommendation for basic planning and management af.s -

2 : : : |
basic infrastructure for well being of the people in the study area.

The map produced is that of part of Barnawa at scale of 1:2,000 using land
survey method This will make aV'ulable to the state government, local
govemmcnt of Kaduna as a toll for resource planning and allocation,

estimated population of the area, environmental planning and monitoring.

Vil
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CHAPTER ONE

1.0 INTRODUCTION _
1.1 BACKGROUND TO STUDY | "
Nature has endowed Nigeria with variety of natural resources ranging i
~ from agi‘i'mnltural land, fbrest potential, population increase to miner?ﬂ
resources.  These have been adequate mapped and quantified to

established the feasibility of their exploitation of the socio-economic

well being of the generality of Nigeria people.“

()'Vei"thé.'y‘cars', Nigeria”has“been able (o produce a few number of
topographic jal'fd themz.ltic maps for administrative use and for natural
resources development, but not enough parts of 1Iie country has been
mapped at relevant scales.  This is making land ailocation for
development planning difficult and inefficient.  With exception of
.somé state capitals, most pasts of the country have not been supplied
with needed controls at ﬁppropriate intervals, not to think of mapping
them. The carly survey and mapping m Nigeria were motivated l)y
colonial powers .for‘ resources exploration and exploitation, also for

territorial control.

Therefore, the carliest mapping activities were mainly done z_\.ll‘()'_ng the
coats, areas with higi] relief, place where Europeans settled and park‘
that were identified to passes high resources potential.  About  the
close of 19" century, map in Nigeria were provided by the explores

that invaded our part of Africa, the river Niger map were prepared




even before the advent of British rule in Nigeria. The beginning of
surveying ad mapping activities on the present Nigeria dated back of
1879, when the first survey department was established in Lagos and

its colony [Ujunaw l988]. There Was an attempt by 1910 to carry out

topographic ‘mapping of southern Nigeria, which was done at‘

pr oductlon scale of 1:125 ,000. There were no adequate hamework d)f ;

survey triangulation estabhsh for subsequent work. By 1945 ﬁnthc:

tnang,ulanon work was donc for enable more accurate and lapld

v lopoyaphlc mappmg3 The introduction of aerial survey in 1948

! f
i
1
|
|
I
'

~cnhance the situation of topographic mapping in Nigeria. This cr (,dled £

opportunity for Nigeria to produce maps required for development of

various projects which were of interest (o colonial administration.

By I‘)50 _only IO% of the whole country had been pholog,laphcd and
maps plolted at scale of | 50 000. These maps were not contouned
except where they are needed for pro.)ecl spectfically rcqmrmg reliel
representation. There were other scale of topographic maps produced
be'l’orevl'he independence in 1960 for example, the Tollowing maps
were produced, the Kaduna west map at }scale 1:62,000 in 1950,
~ Shendam and Zamfara at 1:100, 000 and Anambra river arca at

1:25,000 both in 1958 [Ezra 1998].

~ During the first national development plan period between 1962-1968,

the topographic map coverage of the whole country at 1:50,000 was to

be provided. The programme was to ensure that the second edition of

maps were produced in most parts of the north and for many part of

to




: 'the;s}outh., Thes‘e maps were to be first set of 1:50,000. conloure'.('l.-'maps
in Nigeria, unlike the earlier edition. Earlier there have been ﬁtléﬁpls
to cover the 6ouhtl‘y.'at scale 1:1 million, 1:500,000, 1:250,000 and
1:25,000 map sizes. The only successful coverage so for was l‘hc

~ production of 1:1 million and 1:500,000. Eight — three percent of
1:50,000 series were completed, some areas have not had a single

~contoured topographic map for dévelopment planning.

The I:_25,,O'OO. series started in 1972 for areas of dense population but
only 3.83% éoinpleted. " The Nigeria map situation is bad, and f();r ?
there to be better undcrstanding of human activities within' théi
“environment, mabs are: needed to guide resources planners an'd ‘1

environmental mangers.

12 STATEMENT OF PROBLEM
Nigeria has undergone several structural and political Sllbdl'Vl'SI'OHSQ,
from tiu‘ee regions 1 1953 to four in 1963, twelve state in 1967,
niﬁetech states in 1976, t'\a./enty-olne in 1987, thirty w‘ith federal capital

territory din 1991 1o thirty —six in 1996, All these subdivision are

without any significant effort aimed at producing conm)lfehensive

administrative maps of the country to reflect these frequent changes.

1.3 JUSTIFICATION OF PROJECT
In view of difficulty faced in planning as a result of non-availability of
appropriate maps and in some cases local government headquarters

made state capital. Hence, the need for maps in such place hke




Kaduna State became very critical. This project aimed to attempt to
~produce large-scale topographic coverage of part of Barnawa Kaduna

State using land survey method and physical constant method at scale

1:2.000.

1.4  AIMS AND OBJECTIVES OF THIS PROJECT
~ The major aim of the study is:
- To produce a map of Barnawa using land surveying method at a scale

o of 1:2',000.‘_

 OBJECTIVES ARE

a.  To highlight the effectiveness of land allocation system wiﬂﬂn the
: étudy area, ”

b. ldenfil"y the extend of individual allotees adherence to land alloc;lliojn .

within study area.

¢ To highlight the resources potentials with the study arca. ¥
: ! . |

- : . ; : : S X | |
d.  Toascertain the number of plots with certificate of occupancy. '
~¢.  To make recommendation for basic planning and management of

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

15,1 PROJECT LOCATION AN

.Kaduna state with hea.dqu.arters at Kaduna is one of the first state
created. during colony tilfnc and headquarters of northern region by
then, having twenty- three Iocalj.govcrmncnls currently. It is located in

the northern part of the country extending between latitudes 9"10” -

1110 and longitudes 6"10° — 8"30°. The state is bounded in the north




by Kano State, in the cast by Niger State, Kwara State, Nassarawa
State in the south, while Bauchi State bounding the wesl respectivély.
It has a land mass 46054 sqkm and population of 5,415, 315 of mainly

.Hausa, Bajju, Yoruba, Igbo, TIV, Idoma, Igala etc ethnic groups.

1.5.2 GENERAL CLIMATE
The climate of any place has both direct and indirect influence upon
its vegetation, which inturn affect the soil. Kaduna state is mixed

“wooded savaniia vegetation zone of Nigeria. It has two season- which

| is‘d’og and wet season for the ycars. These deficiencies in dry scason
A’deVe'lop soil riches in time, but very productive not with standing the
low humans content so long as water can be supplied. The soil can
support agricultural produce like groundnuts, millet gingers, gunnca-
corn, maize and cassavas. Plants covers are mainly gr;lssés which are
kept short by great hard of cattle grazing in the state compared (o
other in Nigeria. Trees such as data palm, sulk cotton and baoboo are
“available in southern path of the state while scattered in the northern

|

path. |
1.5.3 GEOLOGY . j

From the stand point of geology, Kaduna State is endowed w1th‘

mineral resources such as Kaolin, potash, Tin and copper. The state f
include part of northern Nigeria — affected little by wind and

desertification, disforestation.  These are .major  environmental

problem (o be tackled i this zone.

[ T
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ARRANGMENTOFTHE&S

To this and thls thes:s centeled on large-scale topographic map bf

Barnawa, Kaduna State reqmred for urban management. It is d1v1ded‘

I
§
: i
|
!
|

in four chapter. FolloWing the introductory part is the chapter or)e

" 2 rev;iews‘Qn methods and literature on map production. Chapter three

13

deals with concept of land survey map computation, and finally,

: .cha:ptcr four disc_ussc‘s Kaduna sheet 144 North -+ East as sample sheet
part of "Kaduna State, ‘with’ conclusion” high  lighting the trend of

mapping operation in the 21% century. - ‘
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'CHAPTER TWO

LITERATURE REVIEW

The use of map_s. over the centers primitive people of Lskimos
produced maps of large areas of northern Canada without surveying
instruments. These maps were. remarkably 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

tl . r . . . ~

the 127 century, which produced maps clearly superiors to those ol
N Sem A ' E

any contemporary civilization. Lo

- |

Earlier, the famous Greek cartographer ptolemy, looked to compile

. | !I

maps of 8,000 place in Alexandra, scholars were able (o make °

- reconstruction’s of his maps. Most maps produced in European in the

middles ages were highly schematic like the itinerary maps used By
the pilgrims. In the carly 14" century Martin Behaim produced small
globé (5f the"earth, while by late 15™ century, the production of maps
grcatly. increased. Central to. this ¢ffort was Gerhardus Macerator |
1512-1594], who creatcd'many”localion on the world map, devised
projection and produced a great atlas, published after his death. The
(rost modern atlas to appear was (hat of Abraham Orfclius [1570].
One of the most significant contributions to the matric mapping was

the English astronomer Edmund Harely, his first important terrestrial

'm:ap was published in [ 1686].

~J
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In France, the arrival of Giovanni Domenico Cassini in [1669] was;the

beginning of topographic survey of that country. France led in the

production of topographic mapping, and developed methods used as
standard and widely adopted world wide. The topographic mapping
of France was completed in  [1793] throilgh astronomical

determination.

American carly maps included maps of Cape IHatteras produced in
[1585] by John White, Captain John Simth’s map of Cheese peak Bay
[1612], Augustine Hermann’s map of lord Calvert’s Maryland [1670)]
and John foster’s wood cut of New England [1670] was the first map

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

. : |
RESOURCE MANAGEMENT |
According o Popoola [l_")‘)?], the built environment consist of spaecs |
i |
for cveryday activitics of man, such as residential, cducalional‘,f

commercial, 'industr‘ialgnd recreational built up spaces. A healthy‘oi'f
same development is closely linked with arrangement of buildings n’n(‘l;
structures to meet community needs without Jeopardising lh?cirg
existence in whatever way cither mans or.in time (o come. The‘
utilities brought into the environment are iﬁ ii;lc WIthwhal the people
desire, the e;nyjrdnnentjs imprbved by the extension of modern water
distribution network, -electricity and street lighting, surface drainage,
sewage collection and disposal, refuse collection network,  gas
distribution network, lélcphonc network and road and streets. Public

facilities like schools, hospital and civil halls, urbrarics protection are




provided, and cconomic infrastructures such as markets, shops, repair
work shops and services industries, major shopping and commercial
areas and industries. May be injected into the city set up. All the
activities enumerated above are required to be located in geographical
space by p'la_nnérs, maps are used as aid to provide knowledge about
the spaces needed (o make informed disease concerning Eth‘e
envnonmcnt The dewc to generate sound environmental l)cllavu)uq
to ensure standard and sustainable management is possible lhloug,h’
increased used of maps whlch are cither generated from ;,eogaplnd
: mfonnallon syslcm [GIS], remote sensing techniques or through Iand

surveying may compllatlon.

f

Resources are those things capable of creating new- health, they are
naﬁu'ai‘pot’c'ntiia__ls which need to be enhanced for generating revenue
for th'é'i)'éople". Man will like to tap all natural resources that he needs,
by so doing l'fe_ destl;o'ys his environment. Land is central (0 all natural
resources ad its characteristic are issues of hu.man conflicts.  The
quality and quantity of topography, avaitlability of surface and under
ground waters, nature'of local climate and vegetation arc issucs
detyermining the spread of man and his activitics on carth surface. As
awareness of‘enyironmvental problems grew the 19" century, the 1987
world commiSsion of environment and development brought the
concept of sustainable management into the international agenda
through sustainability began to appear on national and international

agenda during the 1970s.
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CHAPTER THREE

METHODLOGY FOR SURVEY COMPILA'I‘IQN

INTRODUCTION

Existing topographical map of the area were purchased and also

“collection of the coordinates and heights of control pilliars within and

“around the area 1.e the coordinates in x,y,z called the reference point

which will issue as initial starting point on the earth surface.
Numbering of pillars were given by Kaduna State ministry of land and

survey. | “see Appendix A7

FIELD RECONNAISSANCE

This involves the physical inspection of the site in order to

comprehend the amount of work o be mvolved in the project. The -

control points which were found and checked to ascertain whether

they are in situ by observing the check angle. The boundary points
[control framework] were selected such that they are intervisible from

one another. The stations selected were twenty one in number and

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

selected from a closed loop, stations which were selected along the

g . . ‘ i
stream were such that the stream could be detailed from them. |

RECCONNAISSANCE DIAGRAM

“See Appendix A”

10




3.4

STATION CONSTRUCTION

The points selected were then beaconed using concrete pillars, and the
letter [KDC 9700, 1CDC 970'---- ] were prefixed on them and the

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

~next station. To enable me fixed some details and obtain cnough spol

heights, subsidiary traverse stations were selected such that >1'hcy were
intervisible from adjacent station, nails were then used (o hmrk the
points. These subSidiary points were covered so as (o prevchl them
from being disturbed by people who might run into them.

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

method to adoption order to obtain the best result.

INSTRUMENT SELECTION

In selecting the instruments that were used during the project, l:he'

following factors were considered:

I The survey methods to be used |
ii.  The instruments in stock [availability at hand] '=
ii.  The required a'ccura(‘:y |

Considering this, the following instruments were used for the project

and they are divided under the different stages ol utilization as shown:




a.  Traversing: e | |
- Kern Dkm 2A Theodohte | |
- Tripod s e o For‘.Aﬁélllla-r"n.1.e'e.1$u|'cnlcnts
v .f.{:ang,ing?poles T e
+ Eldi | [EDM];equ'ipmen't'T For linear measurements
- 100 meter steel bond ' .

- 30 meter linen tape

. Target | w,
b. -+ Levelling -
e Tilting level and tripod
X Levelling staff with spirit bubbles [2]
= FFoot plates [2] ‘
¢ Tachometfy :
- Kern Dkm 2A theodolite with tripod
gt I_evelling. staff with spirit bubbles [2]
- Foot plates [2]
d. Miscellancous
S Booking board and filed sheets
- Catlasses
9 Arrows{f&]

- lLabourers.

The above instr uments were tested before moving to the ( Jeld inor dc1

(o ensure that they are in good working conditions and (o ascutam




that they are in good working conditions and to ascertain that they be |

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

TESTING OF INSTRUMENTS

The Dkm 2A thepdolite M]iCh was used for the angular measurement
was tested for the horizontal collimation and - for the vertical index
fest. : N

Hon‘iionta_! collimation of the theodolite: The test was carried out by
. setting .u'].)' the theodolite pr'(')'perly and ievelli'ng i, after which a
ranging pole wl‘;ich was lléld about 100m away was bisected on both
faces. The two reading were recorded.

= PE =185 e

FR =218" 15" 36”

The difference in the readings was 127, Considering the rdquircd
accuracy for mapping, 127/2 = 067, 1s okay therefore, there was no

need for adjustment.

Vertical index test of the theodolite: This test was carried out in order
to ensure that the vertical angle measured on only one face was

correct as it is required only for tachometry in which the vertical angle

is measured on one face. In carrying out this, the theodolite was

levelled properly after being set up, making sure that the attitude
bubble i1s central, a mark is bisected on both faces, the differences
\ . . . ¥ “ %

between the two readings obtaied gives 1807, thereby there was no

correction required.

b
{1

|
1N




- Eldi:1 [EDM] equipment: The Eldi I [EDM] Equipment used for the
lincar measurement which is said to measure distance to the nearés'l
+.5mm, was tested for short’ distance and found to be wil.hin the
measuring accuracy, after comparing it with that of a steel band.

- 100m steel band: The 100m steel band was standardized at the
Kaduna State ministry of.laﬁd and survey o order to ensure its

reliability.

351 HEL D WORK PRO( EDURE
3.5.1.1 TRAVER-SINC

{
i

A traverse is a sequcnc'c:i of connected straight lines, the directions 'm(l5
Ieng,ths of which are measuxed The directions are measured using a’
theodolite and the length are measured using an clcclnomagnchc
- distance  measuring eq_'uipm_ent [EDM], or a tape. The poihtsi

connecting this lines are called stations.

sk An;,uldl measurement

Prior {0 lhc observations, (ht (heodolite 'was checked to ensure that it
was in good'!adjustment, as discussed in tie previous chapter. At

cach station, the instrument was central using the j)llllﬂbillg rod [as the

kern Dkm 2A theodolite used, uses a plumbing rod instcad of a
“plumb-bob as in most theodolites]. At the first station [KDC 9700

the instrument was centered and levelled, then a man with a pole on

the rear station was bisected with the vertical cross hair of the
telescope on face left [FL]. The micrometer graduation lincs were

brought to coincidence and the horizontal and vertical circle readings




were read and noted. The telescope was then turned in a clockwise
direction to the forward station, with another man holding a pole
there, using the vertical cross hairs, it was bisected and the horizontal

“and vertical circle readings were also read and noted. The telescope

was then transited and face right [FR] reading were noted on the same

forward station and closed back on the rear station. The angles were

then deduced from this directional readings.

The Samc operation were repeated on the subsequent stations.

Distance measuremen: ‘

Lincar measurement were carried oul using an cleclromagnelie
distance measuring cqmpment The type used is the /em Eldi 1. Ell:
uscs infra-red as the carrier signal.  In measuring the distance belwccn
two stations the Eld 1 l was set-up centered and levelled on a statlon,
then the target which is made up ol seven prison is sct up cenltered all(lu

levelled on the other station. The Eldi I, system is then switched onf

i e i e

altcn the battery has bccn imnserted into the system. With the aid of lls

l

telescope the center prison is bisected. Then by turning a knob, waves
are sent from the Eldi I, to the target [priso_n] which inturn reflects
back this waves to the cquipment within scconds. The distance will
then be- (ll‘;placed on a screen when the distance is noted. 'l'hc same
procedure was’ lepeatcd two or tlnee times, the means of whleh g,lves

the horizontal reading [dlstanccs].




- Levelling | |

In the levelling operation, the method adopted is the spirit levelling.
~ This method involves the measurement of differences in clevation
b'etwéén points. The levelling was carried out in three loops in order
to a\}oid loss of accuracy. Each of the lops started and closed back on
the same station of known height. To determine the difference is
elevatioh bctweeﬁ two stations, the level was set up mid-way between
~ the stations, ti\-at is the station of known height and the one whose
height is required. The station of known height serve as-lth'e back
station', and it is th'e’n bisected and the stave is rcad and noted on the
unknown station, the stave was then placed and the fore sight [FS]
read and noted. On long traverse legs, intermediate stalions had to be

established. The figure below, illustrates the levelling operation.

St ey

sy
i

r - \b\,‘)\\‘\s

i e I

RA _=' ; }B.ack sii;ht: rc’ai'ding on station A.

IRB - Forward sight reading to station B.
HA = Height of Sfatibn A above datum |
HB = Unknown height of station 13 zil)(_)yc datum.

HAB

1
i

“Hpy—-Hp = Ry -Rp
. H[; ; H/\ ¥+ [)H/\H

16




351D IA(lll‘OMl IORY
'Tachometly sunvey involves measurements of heights and distances
between two station by optical, means using a theodolites and
levelling staves. It is used in picking details ‘and establishing spot
~ levels. In the 0bservaﬁons, the position and height above ground level
of the instrument WGré‘read and noted. The instrument was normally
: ‘sle_'t-up centered 'a'h'd levelled over a station and for cach stave pbsition, '
the following observation were made:
i Horizontal - circle reéding
1. Vullcal - cuclc reading and
iiir. 'Ihe thlce stddla hair lcadmg,s of upper, mlddI; and lower hair

readings.

The field procedme was as followed:

o, The instrument was set up on a station after it has been
ascertained that it is in good adjustment as the vertical and
horizontal angles are measured on only one lace. |

ii.  The height of the instrument was measured and recorded.

i, ; By rotaling the slow molion screw, the horizontal rcéding was
sel lClO on the or ienting sldtlon ‘

iv.  The staff man was then directed 1o a point, the telescope 0( the
lhwdolllcs was then pointed at the stave.

V. The llne(, sladm hairs were then read and recorded as wc,ll ds
! |
i
vl
B |

the horizontal and vertical circle readings.
vi.  The same procedure was repeated on cach of the subsequent

stave stations.  Until on completion of the observation the

17
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25

|
telescope was directed at the orienting station to check that 1I1é

horizontal circle h'as not been disturbed.

1.3 DETAILLING

Tachomeltry was employment in picking the details for this project.

This was achieved by setting up and centring of the instrument on a

;';

known station and placiing the levelling stave on the point of

interest or by it, and nothing the three stadia readings as well as the
horizontal and vertical circle readings knowing these perimeters, the
distance from the point to the known station is obtained, which aids in

the location of the details.




% -

4.13

FForward bearing [O] = Back bearing [é] + observed angle | X]

B=01X X
30 T
i ©
_ i
Pl :
© = Back bearing qp :
) : ;!
X = observed angle at q ; ;
O = forward beér_ing:q:'. ' g 2

The above relation was} cmployed in the computations of the I‘omr?ard?
bearing ol all the lins. In the l‘mwdrd B&ll'illg computations (here
was a diflerence between the compuléd-(“:I.d.éi;l;i;é‘nrin.g from the
knowncoordinates and that reduced from the observed angles. The

difference waste angular misclosure or discrepancy. This misclosure

was divided by the number of stations observed this average was,

applicd to the individual stations.

'COMPUTATIONS OF DIFFERENCES IN NORTHING [DN|

AND DIFFERENCE IN EASTING |DE]|

These were computed Trom the following formula.

DN = L cos x

DE- = L. Sinx

Where

DN = Difference in northing

20




DE  —  Difference in eastings

g
It

Lengths of lines

X = forward bearings.

4.1.4 COMPUTATION OF COORDINATES

| Using the computed di'ffe}rences in northings and diﬁ’crclncc in casléng,
the coordinates of thé unknown station were computed by eilhgf
adding or substractmg the values of the DN and DE from ll{é |
coondmales of a plcwously known station (o obtain the unconecled
coordinates of all the stations. The difference between  the
uncorrected coordinates of the last station which , of course, was:‘lhé
closing station and the known coordinate ol this same closing station

gave (he niisclosure in northing and casting respectively.

4.1.41 COORDINATEADJUSMENT
The method used in the adjustment of the coordinates was the
Bowditch method. Al the distances of the perimelers were summed
up and the misciourese' in both the northnig and eastiﬁg were divided
by it, then the average multiply by the commulative distance to obtain
the correction to the coordinates at cach of the station.
i.c

correction of N = EN/Total distance [cumulative distance]

correction (o E = EE/Total distance [cumulative distance|

wise EN = northing misclosure

21




EE = easting misclosures
Accuracy ol the traverse: It is expressed as below:

Accuracy = 1/ VEN? + EEY Total distance

4.1.4.2 AREA COMPUTATION
For the arca computation, coordinatc method was used.  The
convenient procedure for applying this method was carried out by

using the coordinates in the following format:

et
N ONE ONE NS RN WA =

As shown above, normally the first coordinates set is repeated at the

end. The first step was to find to sum of the produce of all ad_iaccn( f
’ ||

diagonal terms laken"do.Wn to the right i.¢ : ]
E_,\N]; 30 EHNC N Ean ¥ E|)NN + ENN/\ == SUM |
Then, the sum 'of the product of ali adjacent diagonal terms taken iup :

to the right i.c.

NaEs + Niic + Nelip + NpEy + Nyl = SUM I

'l:‘he .(h:'lj’i’el"cn'w(-:' bctwc'cn. _l'hc‘ 'i'wo sums divi(lc by (wo givcsa he arca of

the traverse, éince the initial value got from the summation of the two
~ sums gives twice the area. |

A =% [sum] -sum II]

In applying the coordinate methods, should the computed arcas be
g negative, the negative sing is ignored, since we are interested in the

absolute value.




42 LEVELLING COMPUTATION AND ADJUSTMENT
In the reduction of the levelling operation as back sigh reading were
taken to a station of know height [Bench mark]. Fore sight reading as
the last before the instrument was moved. Intermediate sight readings
~ were also obtained in between the force and back sight reagfilﬁgv. The
method adopted in the reductions, was the heights 0'l"i|1stf1|1ne|1t
methods.  This method involves summing the back sight rcading
which was taken on a station of known height [Bench mark] and the
reduced level of the bench mark of give the height of the strument.
The height of the mstrument obtained sight. That is the difference
between the height of instru;nent and fore sight reading gives the
reduced level of the for sight station.  This same procedure was
~repeated for the‘inl‘ern.i'cdiate sight reading and the other fore sight
reading as well. |
| |
To check the correction of the reduced levels, the force sight [FqﬂI
were surround up as-'-w'c'll as the back sights the difference between (hcg
two sums should be equal to the difference between the last and (hej
first reduced levels. [f they are not equal then the difference gives :lhcf

crror in third order levelling i.¢ - 24mm k.

Were K = total distance levelled in kilometer. The method adopted imn

the adjlistmenft of the reduced level [RL] i this project’is as show

i g

below:
That 1s

ei =  Li/L [Ee]




Where

el - correction to reduced level of change point
L = Distance of change point from start

kL = Total distance levelled

Ee = Total misclosure.

43 TACHEOMATRIC REDUCTIONS
The tachometric reductions were carried out manually using an
clectronic scientific calculator: ~The formulae used in the reductions
were as shoWn below: |
8 =L
Horizontal Distance [D] * R e s 5
Difference in height [Dh]& o KS. Sin 20 )
Height f stafions [poiht;sj i H,, =Hx + hi4+- Dh-m .

The diagi'am below 1 ”llSﬁ'EltéS how the stafl intercept[s] was 0btaine§1.
et s T : s ;

KA Vet
ToNghnchY)

g v g
o s CE.
T GRowD Sub

Tiigobol 11e o
O Rgped

,,_'\., -

' Ui (i Y T

= Staff infreept [U-L]

U = upper hair reading
L e lower hair reading

Ke . = instrument constant ¢.g 100
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0O = vertical circle reading

HA =  hei ght of instrument station
HI = height of instrument
M = mi ddle hair reading

The above method was used to obtain the spot heights sambigs of the

computation and adjustment sheet are attached is the Appehdix “A”

44 PLOTTING
After the (E()Ill])lllilli()lls and adjustment, the ncﬂ stage was the
plotting. The plotting exercise was carried out at a scale of I.:20()().
The first step involved, was mounting the drawing paper on a drawing
table with the aid of masking tape. The paper was thereafter grided
using, a erid inlcryal of 200m i both the northing and ea\sl‘lilllg
directions. " : | | % ‘

- Instruments -

RE LY. a : ]
The instruments listed below were employed for the plotting exereise!

1

1
1
|
|

i Drawing paper
i, Drawing board |
: i, “T-square .‘ | |

iv.  Straight edge, meter rule
v.  Secale rule

Vi .."Pcncil,a;ld craser
vii.  Circular protractor

viii.  Set - square [45" & 60"]

25
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IX. Cellotape; pen & ink, tracing paper

PLOTTING THE BOUNDARY TRAVERSE

Inorder (o determine the total grid length in both the casting and
northing direction the differences between  the highest and lowest
éasting and northing coordinates was found. Using the cellotape, the -
drawing paper was mounted on the drawing board. With pencil the
corners of the paper were joined by two diagonals, the intersection
point of diagonal was used as a point from which equal lcngth were
scaled of and marked. These loux mml\cd points were lhcn joined
together to form a square. Based on the scale of the map, Wthh IS
1:2000, the paper was grided at intervals of 200 melters using pcnéil
scale rule and set squares, the boundary points were plotted.  These

plotted points were then joined to form the boundary traverse lines.

Plotting of Details
In locating the positions of the details on the map, the circular
protractor and scalc rule were employed. This was carried out by
using the circular proti‘actor to give the angiuar direction of the detjaijls
from an already plotted traverse line, that is by placing the prolra:cu.)r
on the traverse line such that the 0°-180" was oriented along this lmé
||
from this ling, lhe"ang'ular dircction as measured from the ficld Wa§:;

then measured and marked with pencil. A line was then drawn (o

join the marked point with the orienting station along this line, using

the scale rule the distance to the details was scaled out. For building

- 20




4.6

4.7

B

the corner were scaled off in the same manner and joined together (o

give the shape of the buildings.

Plotting of s'pot height
In plotting the spot height, the method of bearing and distance was

employed as was the case f plotting of details.

INTERPULATION FOR CONTOURS

After the spot height were plotted, the height of pomts were then
compared. Then using a line, places of equal height are then joined
together. .This line used for joining places of equal heighi arc known
as contours. After completing the contouring, the tracing paper was
the_n placed on the map, and inking was carricd out in appropriate
colours. The’tracing was carried out in order to produce copi’és of the

map.

PROSPECT OF THIS MAP
The Barnawa map will be used by administrators and land managers

to ensure that human development can be sustained in the following

way: -

5 ¥ Provide information for public policy making in the arca of
agriculture, fisherics, transportation,  residential cducation
commercial, industrial and reereation. ‘1

-
i Enable town planners understand the landscape of the arca, l‘o;r

.
effective dispensation of their work. The map shows drainage
‘ <

i |
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4.8

pattern topography arca covered by vegetation and thu,

landuse.

ii.  Studies can be carried out from this map about mlolmall()n;

|

such as roads and streets network, residential set up ete.
iv.  IFrom general view of the area, assessment of waler resources

development potential can be done. Data on quantity of water

~needed for domestic,..industrial and agricultural users can be

.

extracted. | .

V. Revenue collecfign will be enhanced from ground rent, and will
also stimulate cffective land allocation scheme,

vi.  Finally this map will serve as base for planning, l‘nanagemcnl

and development activitics.

TRENDS IN MAP PRODUCTION
There has been an increase in the use of computer world wide, this has
also stimulated change in the trend of mapping operations in recent

time towards digital mapping system. Mapping scicnees such as land

survey, remole sensing, photo/image interpretation, global positioning

system |GPS] and geographic information system [GIS] are emerging

as promising (ools for land management.

Geographic information system as management tool is used to collect
data, store, analyse and present information to make decision casier

for users of such information. 1t is time, state and federal mapping




-

k3

agencies all over l‘he‘c()unt'l"y engage GIS fully to manage production

.

of maps in as effective manner to facilitate. '

14752 Avallablllty of appropriate maps needed fon planning.

1. Digital mapping system will enable fast reproduction of map at
any scale without difficulty. »

i, The use of computer enable map inl’drmation to be kept in data
bank, whlle updatmg, and retrieval for various plannm;a
actlvmes will be done, w1thout problem.

iv.  Problem of mapArevision is removed as information alc, kept in
datavhank, while information are kept in data bank, while new
data arc added for updating any times.

V. Problem  associated  with »cartographic prcscnt.élli(')n IS
complcle]y' overcome  with the 'usc ol complex  computer
graphic design.

vi.  Problem of preserving map sheets is remanded with use of
computer data management system. .

vil.  Mapping operations arc now enhanced as a result of higli speed
at which data can be acquired and information retrieved to
manage the entire environment.

Maps are therefore lequued as tool for bring balance bclween

~ development, envuonmcntal protection and likely con%qucncee of

environmental changes, In doing this I have briefly highlighted lhc

inescapable danger of non-availability of maps. No mcumng(ul;

'development planning and execution can be done for ncg,ulallnsc,

human activities without use of maps. |




N

CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

~ This project which is large scale mapping, involved the representation

of natural and mém made features on a sheet of papel; and therefore the
effectiveness - of " resource p(;tential, national planning population
census, population eSti‘mation, environmental management rural and
urban management are basically successful with the help of large
scale -topographic maps, therefore Nigeria as a country should sce the |

country at a glance through the use of the produced.

RECOMMENDATION
As maps are 1ools for basic planning and elfectiveness Nigeria should

take more modern ways of producing map of the while country every

ten years interval due to natural hazards, climate changes and

environmental monitoring and assessment, so prediction to avert in

cumbating them can be given from the meteorologist of the country.

30




REFERENCES

Balogun 0:°Y. [1984] Topdgféphic mapping in Nigeria,
Revmon or New senes Technical .
paper of the 2] conference of the

: KA, Vol 2,2 Aug, 1984, pp 75. 85
Ezra P, [l998] Topo‘graphic map revision-using
" Remolc scnsmg,, sunmal on man, environment

and teclm_olog,y Nov. 1998

Hassan A. R.[1998] Environmental protection law
enforcement as a necessary is man, environment
and technology development in Nigeria paper

* present at National seminar in Kaduna Nov. 1998.

: Olukanndlyc S B [l‘)‘)8] Mdnaym, llll)dll cnvironment
ploblems in Kaduna Metropolis for sustainable

lSl

developmen( in the 21" century paper presented

“at Nat"iénz}l seminar Nov. ' 1998

Popoola 1. O. [1997] “Design and development of the
built environment for a sustainable future™
paper presented at [irst National seminar

on environment, organized by college ol

3l




Environmental Studies, Kaduna Polytechnic.

 Birah W. [1981] Maps — Topographic and Statistical
1 Edition pp 22-29, pp! 18-128 Nigeria.
e GilbihAl [1995] Env’ironme’ntel impact Assessment

cutting edge for the 21% century pp 1-15, Nigeria. -

2 U|un’1w EEX [I‘)88] lopo;,mphle maps in Nigeria a
sur vcy of the user, practice and requnemem

in ng,ena. M. Sc thesis, University of Lagos.

Umted Nahonb N. Y. [1996] Indicators of sustainable

‘ Development ﬁamewonk and metloloyes Aug . 1996

s g

32







=g

. _
M=

S A e




; B PAL RS TES
. S i e b ANk et 8 AT 2N e ST T e s ¥ ov U] " Ry 'h"{‘."', {
(SR TATTeY st b Mtk AL G A St 0l S L e e e | 9 o e 3 ~ [} '\m:m ¢
oo ; : - % "“’%ﬁé A
S r “’ i -'-n‘\w!£‘mem% FeIS L . | P e OO 3 AT R 1
RO AL ‘

N " s

AOPEADLY. | ;..

PART OF KAKURI SHECT thé N E|
150000

30

10°

e

=2

=

.

DAL C o “:j
WOUNA SOUI

st

T S e e TR SRR 2T i g S iy

7

e L
el voe 5+

D

~

T

IR Y

10 25’

— T "r—:

PSPPI S

‘f- T
Gl ey




a0y U B T
?.i:“}.ﬂ\g&/ '":.f_ﬁ;: L
,.b";_g A

R R

~Rne
1 Nox

! -

2A a2 L e %
RPNy : o AR E “\5z ) 5 %
K Sl S RONCITA VNS S S
Bt R 3 A NG 3 N GAN PN R I
3.». i AR NG SRR I LI L VAR IR

Bt SN P > HL R, LR VAT S A B S
’h Ll.\.{,\~ LR et A0 30 1 SN Jrd

i)
"

N

rot

T R (1
OB T .
By .!,./‘ ke
2T
@""‘.’"‘I“ll’\\ A o
,1.“ )

L )

€
£, “Sq ¢
!t )

) Ry it m; \)‘\ﬁﬁ-\i/ﬁ R‘Z WL ®

R 1

) A ’:3‘.) ’ j“ SO G
i?l ’&-t.‘\\h“% 11.: '\“ ’ ,-‘-;\




LT

|
|
|

OF  HE\owe § CocRDINFES

i

el &f»h(}rd s

NOS

y\(br-\%mc] k. 1\13 m

( & afing CE)»

W ()

lene o7op

BB € Srey.

SRS S
(% 457 653

__lebe 970y
A=A

[QBC, £l 5

2

58 7‘?
(1

-L())— <‘§);’,7

771_,“-,_””-_

t(&:-}?;- I

e

e ek,

" ene ey

Y. |
B 1

[€HC_ _OTo%.

L

{cDC S70>

/

lcbe \CBT'[(O
"-[cbc' el

lt-(sc O

S

(o

(s

390

3m3

.

s

& ""[CDC (f)TfQ
{4 .:.'.u 4 \

' i T ({9
lcbc D106,

lt%c 1T

l%c SIS

(o

(s  GsST
s

92" w25
[ SIS

S~ U SO

K89
..bi( By . i

(&2 />>~
o> 927 |

Ny
270 590

7.25:-___,2,2,5;._ L e

e X1 S

5

(G 415
dle s 6y
A6 86 {sp

(6_Ts6 oy

e 126 &5

[{,_59,@__(,(4@
(6 436 C22.

16132 &5t
{5 SR 29

A6 o7 Sy |

e sy 76 Y

5E.257

REIAN
Sst 2.6% (T‘ :

557-93
55 'Zr7

SO st

RSERESS
N @q',433l-.‘l:; :
€3

&2 :-S‘j—] 2

L 2o Q,rL

lec

2149

& >£f
(L__939 Hi

\Q‘bc_

9120

U s36 bi

leHe 727 |

£ 9722

.-. S e s AP

6 o5 332

MASEEE- S O
i T og
s &Suge)

&&-355
2] SI6
2e ﬁb}

oty

s 922 S15

s

-

oL €98
1S 915 3%
I T e
16 2h2 G8

2 zes Cm e AT S8
SRR S SONDU LS JU S -{“, o s 2o st it § e sy oo v s ot i S SR
|

5981

SIS T |

Jeer et

“

Gif: 923 J |

&S5

(&2

foss T




* ’“.Qih Dc,‘nﬂ\ S et S"‘-}’l’bn&ﬁt{

mnefes '\r; }\:L Dam , Nh}tli

i ‘ ¥
o “’_‘. & i
f r’, '] 1 ',v,}J.t"":f-";_\
‘ ht
r ~
1}
i
-
{
i
{
|

T( 5}..,_\ ’,MM@ [:jun\a’ W&.oh)

f
G,
LA
Sy
i
~
¢

%

R R V)



. COMPUTATION

OF TRAVERSEFTO-ORDINATES

From Back Bearing Cor- |  Corrected Horizantal Ureertaciag T omdinanN ;. - S
Station Observnd Angle m::m Bt Bistosce | 2 AN + A€ Final C:::::;:: (Red) phes
ForwardBearing | Bearing (Metres) e N (Metres) E (Metres) - et
ot b [o%76-051 |16 e Ity s 8
s 58 42 R 213|227 7% | 18- | (s2-(c7 | (o &6-25) |(62295-3a1 1Cse Po3/
Cs2. pS3) [ 5132 | 425 6> 1-57.%7 larg-7u | [o5sx B3 | (665 g ]| Cse P30
(e2. 5132 Le SFo - (¢ 251 ©73
T L —0-CeZ +s-ce9  fe :
Csz Pz 1139 51 18 | liss o 2y lise- 2ee |-jugiam 22 0 |(oSearses (¢ 29 952 e O
309 (s 2%5-of | ¢ . En— <
I Y7 | b T se-e3 |
kpe 700 ij 26 j2 |4’ |22y 2¢ 1z 1255 -39 |- 755 | 4693 | (s 299 -cle {e |82 8P icne )‘luj
41 lois1-7s8 |15 981 -9
(st 34 3 | . =sea te-o
o711 2% < 43 |1t 225 =63 [19e- o0 |ax23 |2 g3] isleg- ISt ) IS SR -7 ST1L
4% ' S S27.477 | (6 =5 292
, i2¢ (6 41 : - _—o-oe3 tvcta | S BM3
S7i2 (76 (1 24 |3 H7e 17 27 1241 5e% 24030 | 2403 | e S 1€ w5 2z 57— %
| 5% . [ =2 -C&n | S &L -Uo- s i
EBm2 |2x> 33 38 a # —o =¥ to-ckg | 47O %
053 5] o by (283 0 ® |% x| Te-3 e |leaa -6y s et mef s
_ _ - = B = [6‘22s'5°'<(- :
Ve Ve *
s [ a1




o3 T EEEE R R s - T &
no_%c._.b,:oz‘ OF Hw><mmmm. mo.!ongzﬂ.m PAGE We. 2= .
sk Back Beoring Cor Corferted Horiantal Uncorfected: Cogrdinaies To i
{ation observearngie | Ge” | - Eearing Distance " | £ AN". | ¥ AE Finel nmuﬂnmmu (Rec) oy
. ForwerdBearing | Beering (Metres) N (Mctres) pwm E (Metres) 4
2 [cEs- g8 | (STES ¢
o - fo.ﬂ,.vw'm& s I . 1
€1 |2So3c = Jwper | ot 30 25| (0 z2r Jomes e -sze | (vas. g3 |[sscs-w=a | i sus
(1o _ i los35 K13 | 6 58S See |
. Z2ec 593% : w .=l —“for B
—ous |4l 2o 20 |1297] 41 29 5 |2ets [ 52455 |1 09 | (e 335 -5 | (so50 559 PEG 2, -
2= N et TS |
s 47 53 —soese | fe-ove ..
6 2 wwnmo (13 1427 129 7 gt (S5 - (g 1171-0%7 163321 |\ o S9% | (Ssee -xm3 | ldc 971
™ 24523 * ([SOK8 -6 1
20 ot 2o o e § eS|
TG 2 i 3+ 1z iz (> 12c8 -73> 1204 -93 “1 @w, L2 we lssee- ey | 9Ty
. | _ (1.SHE-97% | (5 S79:28% |
| “ —- =K » s-o5€
1223 1220 ¢ 220 29) 112760 1 swsooes LIS o793 Al
: = LU 1710 | S 98758 .
s = b s cCES TS S35
({225 Tac l2sS: Mmow %-Joz | m U Tr2-S2s | IS Sse. i1 Pee s
: (D3 (ST e 56 - 25 :
I —s - WO .4% =S
o3z e | (s Ssa wfw
:.wwn...ww..#ﬁ_nvmﬁ wﬂu
T e e




ERS ;CO-ORDINATES =

F = B°‘-'* ‘Bmhe “ Cor- H;'r:ilz’r‘:;.tal_” Spaieon | 3a0n : -"Uncomma Coordinat _
Station ObmvedAngu oo | o = 1 Distancew | & AN==) 1A g S © 4 Correction & T L croen | o
2ot s o 3 *1'2 2 dos| (6 7520 - | : ﬁ
76 (2 28 | 7T ) & ; — o 23 —
5723 46 4922 |49'|246 o /e 252 236 [0 .15 |—sr.e02 | 12 28 . g |0 (75 -0 7 2
e 102 g&8 328 | (6 Is1- 53
L. l2eo-iz 28 . — -y te-28. | -
eie3) w7 257 |Hse' lag s 4¢ | (72 2% l\rc.o0 fe2-115 |12 G&5-207 e jor-Ew—STof < 7
- - ' 12 Gs7-C9¢ | (¢ %963
262 22 o —- o e
AL | 55 295> |45y (&9 2o a0 [2n 600 [23% [oiaw [z wg-En [ L s (3 o2
265 | ‘ 2 w32 | (6 &2 - Ty
NERC T o SN —s - Ak e (B | _
S7ss - § S 2 2% | 42" | O 3 3¢ | 397.459 |4tz |297- 468 (2 %3 -S| [6 B72.- &l 72
U= : : 1z (s8-T22 | (¢ Sbr - 92p
ke o | & o3 o[
I3 B2 oo 23 464" 1R o) 42 (225 oy | Bow.ae | -5 |o (s8- TS | (G 860 = (57 S =§
2 | ([ 792-B61 |6 &2 - &
(3 b0 2o 3 —o- Ge - €3
Stee sz ST og |4ged fe 9 e 363y [k |3k |(se -8y | 16 ST 1S .
S ' ' ‘ _Jugse-on | e me Ay '
(57 3<% e « B _o o Fo. (57
Sres  ISs Boop lg9d 1% B 1 [ 2595 F3aar |- 5% | 1 “?%7.«5’33' \Q 56 5=-q e 7005
o i |3 TITENER - e T " v it % R P T
| PR v i ki




B APOP NN

" -_ua..: monx;moﬁ_:w 3 nsw? noa;& Ho 5_%6. Rcorrected Coordinates To o
* ForworéSearing | Bearing tetres ) N (Mctres) E [Metres) . ' {
Y (o SRsg) (16 55% - S
L] & (o | - —- &7 “o2ss | .
S797 U2 @ 2|6 1212 43 5O Uz o 1= e 71Dtk noow_‘._.wwv,m [EY-Ce SIS, k
2 . ?H%m..rp o & Bz o |
=SS (7] =2 S5 ‘e . i —_ S 4 & 2o .
3718 23 << 2< |0 1983 e pfF Qe 2y 1HS-739 1<r- 643 | (oS 23S 1 (6 96+ =22 S7e9 I
22 ; (o €Y - oo | VG 29 . <y d
2 35 2% | —a- ey Fe s N L.
_D70> e 2653 lusd 9e 20 6 12 (45 oS =eTTH | (oESE (c=og. 256 | P20 < |
s . eSS ez | Les oy _.
FREES | oS5 | mass
Pes & lreg 9t 2 lysv ey w50y 375 (20 [0S zeer o sy [ess- 928 | Csz fsze |
2s¢ | . B
xx <& W i " : i -
SS2 Poze lose $3.3 g9 %0 93> lekse- 259 116229.2¢9 | asz psar
t : i
‘, i ] :
ang m A ..”.99\ .w‘.ln.f-u/ﬂﬁo.ﬂwvﬂ.mﬁo.uhw - :
. ‘ R xm nnmymil -Mywrw.w_\\vw
Nbllw\% . — OH.Vlf. Ww...u:nT . I ;
: = )N.\bqw\ 2 .. =




. Staff |Horizontal|Vertical Staff Rea'ciiﬁ' Intercept |Horizontal [Height i | <27 | Rec L EaEe e T
Station|Circle Circel* [ [ i [. -] s:="U.-L|Distance’ lefe;ence h-M que}f Remarks/Diagrams
Reading Readi'ngf ‘UM L. .. |D Metres. |h M Sost M'eiA:_:j;e?._ ' : :
FI-TIBI® © oo 2o 57 38 Boe P55 Lss | sy 35—5‘“%‘ ISrerat
- ’ —  bospas peloshes| e live 2 2.zm 0 ol e
= v e peuglss 3% p-g22] |-okE | (shbos jo-Gg3 - Las|eessd
> © o443 sBebue| 6-Cgp |Gpse O Rosyploor Cof
| - — 269 %5 25B (EB IS |6 Gon (2o S0y w2 ;‘z"si‘ssé"if{ Sl
— > | v o0 < 2512537341 B 257] o2es (S Sy (7 [ S4e131 |
& = 5 % t272_2% 3 l:o- (72 2 o Sen ‘ -2 oL 599;393 =Xe c}»&w)«
; 4 lv. e2 2 -L:,h vwsb«g?«e 2:92¢] & &K __&-in ez 533—%492 .
| 5 S 26 12 b; 2op2sR s o2 [N | 57 (s) S B
* 2 =t b 2 5271 (> C2.23<‘-12(-r§i (R \z Riz: (s 2128 EG\@G
| 1221 (f P2 & uEémzacJ;.szs 2. (2% 2622 32 ey | s
v 5205 zvz,@.;L_szmzzc% S 0SBy Leos lezeyy (s2 [0 g
- 22 2< 2 %Z 1255 Z%E)ES 2 RS2 (g&-Ssz é-és'é @2;9;:’- =2 F ‘.
3 206 © 222 13xROsPisq(Es2 . Bo 265 2xy g |G Gafa &
e %o $335 1073 Bnzimbiellbil-on |1s.qy <l | G m?“ b s
Y lzen broabmlaleliee by e céé?s‘iz ‘é =




Instrument Station =~

Reference Object

Heignt abovevdatum \H g e

Height of Instrument (h‘) :

Height of Instrument

Page:
Dzte: -

axisfabove detum HA + hi,

L manE Ma

1

(St |Hortamta varticel | Stafe Ragding [ntercept orisontad (gt | |Reduced P
Resding |Reading | U |¥ | L : D Metres' [hiletres Metres o
(& ZS 28 By LZﬁz 12 S2SIH [t 6 T0f | (8o~ (119336 | & Ses K3 (S
3 (1 la; oo2e a2 36 E-‘zahs S CA PR T S I R O e (D Cespeie SYOL Lt
4f 22 25 A ‘\3 i %Séir-e‘?a oS8 }«"(_s’ﬁ' LT S48 273 ﬁ'.h'°3>.es“—;3_‘>l =S o ©
i 9 _'*17 32 <2 Z_JZ__Z,&_Z_%" 173; N WA 2232 NSNS E'S?':' (35te '
= }c 46 23 t@?. “E.}tz‘g b2 s | (S ey 18363 ‘ ?ﬁ‘@s Can
U .!gc 5 ayg rqz 26 >‘6 25 2.5 SLpas ||-f  HE-qw [ 7-(e3 slf-lf:? G2 Sk5
2 Sla 32 '27?_2£ ' f;sasjl dqozf (6% ((E9ene ‘a St !é,tsos GeBie
i 3 e §5 59 _,72 17 ;sz‘—lz,,o [ i(-Sof _,?s;‘s-.?ag 5 s ,!S“-ZC»S’ Coy. ol
ikzg'g G mras el lste 15502 L6 REC fif_-i'jz;&cg‘zsf
28 G 232 ‘z:a z2ci§z£?afr~m [-{= ri S [s"&-m - ?sac_ﬂf-g're 62 155 1ER(u(Y)
e W g_g"ZQ.sj-’-&CQ (ze 2 zs (2o 50 [s3se lage s ]er
23 144 35 'a;.uzsg_-gcw.m (827 (-39% | | (35. (e (S #nclen.od
7= lZ(M! X [ Z2dq a2k 2mass | omses | 9700 {20y ssieias: 36
2 (@ are R G gyl oves | Gt (Bias pleilensgth szw%
2o %3 2 msssebeolomazs|)-22¢ |pe-z2e | o ponjel-met® )T



.atrumeﬁ- axis abcve datum

,HA + hi

Staff |Horizontal|Vertical o7t Feiia Thtercept [Horizontal [Height 7 Rédué:»:d ,
StaticniCircle Circel S'= U -L|Distance - Difference h~-M |Level Remarks/Diagrams
Reading |Reading | U M L | = ~ |D Metres |{h Metres. - |Metres
(& s 2t 3 Pp meolsillesiinie] s 19336 | &-Ses o34 [ (26
(7 A1 2 AL 36 2-715#?(@ sel2.cy  jod 35 s e @«.aﬁé] %ft‘ﬂé'—“é“")
®&__|gr2z2s ‘Ur'@ © 2Sslezhss | s (- S91|2 - 130 !Z-°3> 65&55_7_ =S\ g ¢
9 72 o b itagskligel(-656  |El-22s | 7-Sst lSzsi(Bste| -
> So 40 22 292 76 Gzaazenlliae [ ((Ste | g5 |$-363 55
2 Co 5F Gf 12 26 56 0.35 26225 || - (OF [@s“.- ¥ i1 - (<3 JLfLET
=z Slal 32 272 265‘»:" sef-ox:92) (G (599 16 K& !ﬁ,c-se&
3 e 58P 292 717 gsl‘rL&c [Solt-sgy |(s53-32s 1S 3US S
T GTZ5] @282 zeszf.@gf\{"t’?.!tsecc 118D (22 JQ"?’S".__E‘iﬁ?'J;
2s G 2322 5& R SSHIRHIRCRR SIS [5%- {27 G- 9 {F-85%
2% ‘[Q $% 2 -2y 257 Z&‘ : (&% 23_2__5 &:2"51; &2 Sﬁf{
1z [4gi2e meashachnelenl(-39s | G pe S 19 fancle
= 1641 25 [222 § i 427?3‘2*?7_9%?&9%9*5& o7 |39 oS
25 % asse o bss (2y.055  brias £.3ed
o lea@ 23¢ |pe-zee [sSlcbopy
SR S 29F; [123°205 | €56 hare|

iy e A

R e e




(3> -s5¢
\ (&>




Instrument Station :

-Reference'Object

_ Heiant ébove‘dafﬁh (H,)
Height of Instrument (h,) :

« Pazge:

Dafe:

,Height of znbg&ment axis above datum H, + h,
Staff |Horizontalf Vertical|Staff Reading|InterceptfHorizontal . |Reducad _
Stationf{Circle Circel S = U -L|Distance— |Difference| h-M |Level [Remarks/Diagrams
|Reading _ |Reading f U~ |M | L D Metres |h Metres © |Metres »
_SF Umy 2gi9ts RaslER ol 2T (12529 | S AR sog] O
L& IZCPfo o7 oo 233 Z'F'z_’t-%s oTey | 16-€19 —30?9 S.977) S23
£ ho gy 'za 27503552502 53| - 932 | D317 [free  ALgeSte R
Mﬁ@? i ,_,ﬂzne« AD-qy;_! =S 3T ‘gg;, 2. 5527%0 (- ’Z“-D ("Zc S [T 33048 Y
: & Z%Q < €F 205 e 13*3,52']2).'7 2@ |29 [(3%.3¢0 Y .08 [SH232
LD X a3 2 2ty rs;uxtcit E!zg\“?w% & af | a0z |1.637 BEIISKEe]
,%fh 25, 2§ 37 L’—CQ St _gngggjﬁ_f@?gczz S 232 %‘(&?7 a2 S e = A S TAS N o
_’,_JL____ 2e5 35 % '2@;7 b_wcl‘ B>E\ k 123 | O | O-L45 (72230 2O SoNErd
72 xS (b2 %&?2%5‘2-\1;2}15%% &Y | B6-98S 6222 R7NSa Ul
12 25 1758 K7 Rz2D ‘Szg&&«;‘lc?l UL -7 76 LZS?L LT ;
1% 43«9 By %L&;g‘zn 3-7&2-342{5& LSS ¢ ,L§5 2= N s s A iﬁw ”’3\-22;{
€ 2> a3 2 zs‘czl S22 Tl [ 2e] 22D 128y (1% S
T ke wg e soraisal loa |g7. t%
‘ 1220 o 32t o1 S0 LS
51 G246 a2 e OIS [T




