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Abstract
Acquisition of Land and its ownership for wealtleation has failed to be attained by the majoritpebple in
both the developing or less developed countriesoig of the European countries have developedtimul
purpose cadastre to be in line with the propertynenship. This study investigates a multipurposeastd
analysis of the Senior Staff Quarters of the N@#mpus, The Polytechnic Ibadan using geo-spathiques.
Primary and Secondary data were used for the sity.primary data were acquired through the ugeotifia
KTS445L Total Station while the secondary data waequired through social survey. Information on t&pa
database based on the cadastral system, Deteronir@ftithe location values of buildings, Assessnwnthe
condition of buildings, road and properties presenthe area. The results shows that the existedgastral
framework of the study area is insufficient to Ised as a reference or guide in the planning andldement of
the area and also in the making of administratiid enanagement policies such as the formulationrof a
effective tax system, enrich the public with knogide on the amount of cadastral features presethieimrea.
There is therefore a need to update and improvextsting cadastral framework of the study areartsure the
effective management of planning and developmethtefrea.
Keywords: Multi-purpose cadastre, Wealth Creation, Propénynership, Geo-spatial Techniques.

1.0 Introduction

The efficient and effective operation of a natiocéglastral system is an integral part of sustagndbVelopment.
From Ting, it was argued that land and its usesswrce of wealth with the cadastral system adighal tool in
recording the ownership of land (Ting, 1999). Thwlation and improvement of the cadastral systeweha
made it possible to be used for urban planning serdice delivery. The modern cadastre is made ughef
cadastral map and the associated registers. Bdtieadntities represent the graphical and textoalponent of
the cadastral system. With the constant and camtim@volution to meet the demands of the land nhaokieer
land information databases containing informatiaohsas planning control and the land value assetsane
being progressively added onto the modern cadastséém. This modern cadastral system is a steartisathe
concept of the multipurpose cadastral. Cadastmaleys are surveys that are carried out for the gaepof
producing plans; showing property boundaries onctvldreas necessary for assessment of propertiegier
taxes may be computed. Information obtained frooadastral survey is then represented on a cadastyal
through the use of conventional symbols.

Subsequently, it is also possible to carry outetss of analysis on the cadastral informationartpls
of land. This was borne out necessitation for $eart specific and specialized information by diéet
professionals such as; environmentalists, townn@esiand developers, administrators, policy makenqorate
bodies and even private individuals.

A multipurpose cadastre is a two dimensional (2B)astre that has been adopted by many countridseof
world which gives a detailed account consisting@fponents such as a reference frame in line vetdetic
network, the cadastral parcel, accurate large stalps presenting land parcels within a sector distict,
within a region in the country, a unique parcehitféer within a land information systems (LIS) aadlatabase
management system (DBMS) of all land informationrevstored. The geometric dimensions of the landegbar
in 2D is usually a polygon, the acquisition of 28rgels has not been a problem recently as most uemaided
design (CAD) and Geographic Information System {(Gplication software’s solve the generation oflabd
parcels. In representing 2D land parcels as 3Dmelparcels, it requires a specific spatial dataeghadithis 2D
cadastre data model is polygonal in shape, thexefonsisting of nodes, edges and the surface (land)the
data is usually in vector format with the spatig#brmation such as the XY coordinates, distancestkaarings
between the nodes, or the survey beacon. The 3Dndadlel is obtained by the inclusion of depth @jhe 2D
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data model. A volume space will consist of a sefagEs which enclose a 3D space representing thiab
surface as a 3D volume parcel (Stoter, 2004; ABdliman et al, 2011, 2012; Lemmen, 2012)

A multipurpose cadastral is a methodically arranigeentory and representation of data concernihg al
legal land objects in a certain area, based orstingey of their boundaries. It is an extensiontef thodern
cadastral to include the needs of other usersmaf laformation which may include; environmentaligisvn
planners and developers, administrators, policy arsgkgovernment agencies, corporate bodies, private
individuals etc.

Within a multipurpose cadastre, maps showing tiatlon of physical and abstractive features (within
a parcel) can be easily linked to the informatissomiated with those features. The information thay be
linked to land parcels includes; buildings, pipefin roads, vegetation, water, geology, property and
administrative boundaries, land value, and land 0$® multipurpose cadastral has been found torbe a
invaluable tool and basis for the planning and tgraent of parcels of land.

The carrying out of a multipurpose cadastral anslgéthe study area will provide the users of itifermation
with the cadastral knowledge and the spatial atteib of each parcel of land to aid in the effecthnenagement
of planning, administration and development ofdahea.

1.1 Multipurpose Cadastral Analysis
A multipurpose cadastral analysis is a large-seae)munity-oriented land use representation dedigneerve
both public and private organizations and individtitizens. It defines how a region or a geographarea is
divided through legally defined and, usually, geerenced boundaries and land ownership (FIG, 1995)
Within a multipurpose cadastre, maps showing tbhatlon of physical features (within a parcel) can b

easily linked to the information associated wittogh features. It is concerned with the physicaibaties
associated with each land parcel, including maneraijects such as buildings, pipelines, roads &bcl ,natural
features such as vegetation, water, or geologys Hlso concerned with abstractions such as prpart
administrative boundaries, land value, and land use
The following is a list of the various analysesttta@n be made from a cadastral survey;
i. Provision of a visual site for people to look pyoperty data and history.
ii. Providing for fair market value analysis foaphers.
iii. Making an accurate assessment of historic prigpdevelopment and use for mapping historical roomity
development.
iv. Determination of land and structural valuesoassted with natural disasters for emergency mamagée
v. Provision of accurate parcel data and tax maps
vi. lllustration of trends in specific geographieas including housing starts, foreclosures, hausalues and
building types.

The components of a multipurpose cadastre include;
i. A reference frame consisting of a geodetic nekwo
ii. A series of current, accurate large scale maps.
iii. A cadastral overlay delineating all cadastralcels.
iv. A unique identifying number assigned to eachcphthat is used as a common index of all landnex in
information systems.
v. A series of land data files, each including acphidentifier for the purpose of information ietral and
linking with information in other data files.
vi. A database management system (DBMS). (McLauadti75).
Therefore, this study aimed at analyzing Multi-Rag Cadastral of staff quarters of The Polytechmgaian,
Using Geo-Spatial Techniques.

2.0 Study Area

The Study Area is the Senior Staff Quarters, N@#mpus, The Polytechnic Ibadan, in Ibadan NorthalLoc
Government Area of Oyo State. It is geographictdiyated between latitudes 07°'283.5'N and 07° 26
49.12'N and between longitudes 03°'53.9YE and 03° 5300.18'E.
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2.1 Climate

The Polytechnic Ibadan has an equatorial climath @iy and wet season and relatively high humiddyy
season lasts from November to March while the wassn starts from April and ends in October.

2.2 Topography of the Study Area

The Topography is a gentle rolling low land in theéng to a plateau of about 40meters.
3.0 Material/Methods

3.1 EquipmentsUsed

3.1.1 Hardware

a. Total Station — Kolida KTS 445L

b. Reflector prism

¢. Two Handheld GPS

d. Plumb bob

e. Steel tape

f. Field book and writing materials

g. Survey pegs

h. Cutlass

i. Tripod stand

j- 2.16GHz, Windows 8, 64-bit operating system, X@&ed processor
k. Hewlett Packard Colour Laserjet 5550dn Printer

3.1.2 Software Used

a. AutoCAD Land Development 2010
b. ArcGIS 10.2 (Data Analysis)

c¢. Microsoft Word

d. Notepad

e. Microsoft Excel (Data Editing)

f. Windows 8 Operating System

3.2 Test of Instrument

The major instrument used for the acquisition &f glegometric data was a Kolida KTS445L Total Statidvich
was tested to ascertain if the instrument is indgoler. Both the collimation vertical index erand distance
measurement test was carried out on the instruniatitle 1 below shows the collimation test carried @n
Total Station. The old and the new values werelaysul.

Table 1: Collimation test for the Total Station (Kolida KTS445L)

Collimation Horizontal reading Vertical Reading
New +0d 00’ 10” +0d 00’ 09"
old +00 00’ 08" +00°00’ 08"

Difference +0600’ 02” +00°00'01”

Source: Authors Field Observation
Expected angular accuracy is: 38"  (where n is the number of station occupied)
n=1. Therefore the angular accuracy is = 30"

From the above test, the result shows that theuimgtnt was in good condition since the angular ifipation
for third order job is 30” and results obtained ka®s than 30"

3.3 Methods of Data Acquisition

Before the required data were obtained, instruntest and control check were carried out to asaethi
condition of the instrument that will be used amdhtcol to use for orientation of the study. The rhoates of
the control points used for the purpose of oriéntadf the study were given in table 2 below;
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Table 2: Coordinate of Control Points Used

Pillar Number Easting (m) Northing (m)
PBN 30309 597825.683 823293.397
PBN 30310 597892.075 823187.013
PBN 30311 597932.451 823134.804

Source: Departmental Archive

3.3.1 Control Check

A control check was carried out on the pre-existirgcons that were used for the purpose of origitie new
survey so as to ascertain their credibility. Angwaad linear measurements were made using the Stabn.
Table 3.1 to 3.3 shows the analysis of the checks.

Table 3.1: Control Checks (Observed values)

Station Sight Face | Horizontal Reading Angle Distance (m)
PBN 30307 PBN 30306 L o’ 00 255.491
PBN 30308 R 13845’ 18" 138 45’ 18" 199.368

Sour ce: Authors Field Observation

Table 3.2: Control checks (Computed values)

From Station Bearing Distances(m) Northing(m) Easting(m) Station to
823830.459 597589.853 PBN 30306
PBN 30307 17%24' 47.4” 255.496 823575.781 597610.290 PBN 303p7
PBN 30308 | 14320’ 38.51” 199.371 823415.839 597729.31p PBN 30308

Source: Authors Computation

Table 3.3: Comparison of observed and computed data

STN Northing Easting Heights
Computed data PBN 30307 823575.781 597610.290 av7.5
Observed data PBN 30307 823575.785 597610.288 287.5
Misclosure -0.004 0.002 0.009

Source: Authors Computation

From table 3.3, the observed angle from PBN 3020PBN 30308 was 13815'18” while the distance is
199.368m and from table 3.4, the computed angle BB8D7 to PBN 30308 was 1385’ 25.51” while the
distance was 199.371m which shows the angularapisercy of +0000 7.51” and discrepancy in distance was
+0.003m. Therefore, the result affirms that thetda were good enough to be used. Having ascedatine
suitability of the total station instrument and ttantrols checked, data capturing followed immesdyat

Table 4: Back Computation

From STN Bearing Distance AN AE N(m) E(m) ToSTN
381201.772 163028.902 1
1 156 10° 20.14" | 107.025 -97.903 44.237 381103.869 183039 2
2 24403'54.9" | 126.229 -55.206 -114.517 381048.663 182682 3
3 24622’ 34.8" 98.229 -39.363 -89.997 381009.300 162683. 4
4 24214 2411”7 | 110. 272 -51.361 -97.58(0 380957.939 782045 5
5 246 02" 44.76" | 47.911 -19.452 -43.784 380938.487 16271 6
6 25839'10.89" | 99.197 -19.517 -97.258 380918.970 162638 7
7 278 22'58.7" | 136.656 12.82 -136.053 380931.790 162953 8
8 1952 19.97" | 351.453 338.054 96.120 381269.844 162540 9
9 14 47'10.56” | 373.420 361.054 95.302 381630.898 1625R 10
10 13534’ 18.51" | 189.039| -134.998 132.33( 381495.900 162802 | PBN 30307
PBN 30307| 14%32'18.39"| 199.378| -160.359 118.493 381335.541 9862195 | PBN 30304
PBN 30308| 14516'35.65" | 162.754| -133.769 92.707, 381201.772 283402 1
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3.3.2 Data Acquisition

The geometric or spatial data (X and Y) coordinatefeatures for the study were acquired througitali land

surveying technique using the Kolida KTS445L Tddshtion and its accessories after all necessatywee

carried out on the instrument as well as the cowrtieck used for the orientation of the work. Thigiple of

working from whole to part was meticulously obsehl®y setting the Total Station on one of the pristeng

control points (PBN 30307) while the reflector walaced on another of the existing controls (PBNG&)3
Having carried out all necessary temporary adjustsje¢he centering, leveling and focusing, therumaent was
made to bisect the reflector target at PBN 30306ofientation. Subsequent observations which ireltite

coordination of boundary points, fixing of necegsaadastral details and features were then cawoiddby

making observations to the available features deoto determine the X, y coordinates. During thenging of
instrument station, the total station and targeteweoved and positioned interchangeably on thectle
stations so as to re-orient the instrument andpitisess was repeated until the entire field woak wompleted.
The attribute data used for the purpose of thidystuere obtained by carrying out a social surveyhefstudy
area. The residents of the area were interviewddta chairman of the institution housing commitieses also
consulted to know the amount of taxes paid by emcupant to the government as an incidence of dlusing

they enjoy.

3.4 DataProcessing

3.4.1 Back / Area Computation

The coordinates of the boundary points were usedktermine the latitude, departure, distance arditg of
the boundary line. Table 4 shows the back comprtaif study.

From the table 4, the area for the study was coadpas 21.762 Hectares.

3.4.2 Linear Accuracy
The linear accuracy for the study was computedleratshows the discrepancy in x, y coordinates wiias
used to compute for the linear accuracy.

Table 5: Starting and Closing Coor dinate for Linear accuracy

Remarks Eastings (m) Northings (m) Station
Starting coordinates| 597610.290 823575.781 PBN B030
Closing coordinates| 597610.288 823575.785 PBN 30307
Discrepancy -0.002 +0.004
S
2 2
Linear accuracy =L,AN) (Total distance covered = 2001.573m)
TotallDlstance
V(-0.0022+ (0.0042)
- 2001.573
= 1: 426,779.564
= 1: 400,000

The above result obtained showed that the job aased out perfectly.

3.4.3 Logical Design

Logical design is map of entities, their attributesl relations. The design allows for the arrangémé data

into logical structures and is mapped into datalvageagement system tables. It is also the stagéiich the

conceptual design of the entities is transforméal énlogical relation. The data relational datadtires used for
this study were shown in the table 6.1 and 6.2.

Table6.1: Arc Object and its Attribute

S/No Attribute Name Description |
1 R Id Road Identifier
2 R_Name Road Name
3 R_Width Road Width
4 R _Length Road Length
5 R _Area Road Area
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Table 6.2: Polygon Object and its Attribute

1 B Id Building Identifier

2 B_Name Building Name

3 B Use Building Use

4 B_Condition Building Condition

5 B Type Building Type

6 B_Area Building Area

3.4.4 Physical Design

Physical design is the last stage of the desigrseland is the stage which the logical structure dae
organization for the database were specified. Tnidbates of each of the table were translated agpropriate
built in data types using ArcGIS 10.2 software.

3.5 Database | mplementation

Implementing a GIS database design simply refethdareation of both the necessary attributeiozaind the
graphical layers as set out by the design spetiticalmplementation involves the linkage of bolle tattribute
and spatial data together and generating quersggsén solve spatial problems. ArcGIS 10.2 softweas also
used for this purpose.

4.0 Result Analysis

This section involves the spatial analysis of theadyenerated for this study after being procegs#dsoftware
such as Microsoft Excel, AutoCAD 2007, ArcGIS 1(FRure 1-7 are the maps showing various infrastnes
for the study. The query to produce the desiredlt®such as cadastral map, the road network, tagbthe
buildings, economic value of the buildings, builginsage, and also the land use and land coversimalfythe
study area were presented (see table 7a&b).

Figdfe 1 C(;fhpositeu Plan of the Stud; Area
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4.1 Spatial Analysis
The major advantage of the GIS system is the analytapabilities of the system as it is the onlpdtion that
distinguishes the GIS from other systems. The gicalyfunctions used the geo-spatial and non-spatigbutes
in the database to answer questions about thevardd. The results of the various analyses canelpeesented
on maps, graphs, charts etc. The database waszgdanto map layers so as to provide rapid actefise data
elements required for the GIS analysis. The ohjeatif the analysis is to transform data into useffdrmation
that will satisfy the requirements or objectivesdetision makers at all levels of the society. Arotimportant
use of the analysis is the possibility of predigtfature events. Query generation is an in-builigpam language
that operates with the principles of SQL (Struatu@uery Language). The spatial analysis for thisstwas
performed by queries generation by location andbates in the ArcGIS environment. The attributbléaof
buildings in the parcel and road were displayetiie 7(a&b).
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Table 7b: Attribute Table Of Roads Within The Stuthea

4.2 Spatial Search and Query

Spatial search is used in GIS to search for pdaticareas of interest within a neighborhood whichstrbe
logically defined. It is used in the processing andnipulation of data to generate needed informatihile
spatial query is the method of retrieving data #rat part of GIS database. For this study, singte raultiple
criterions were used (see Query 1-17).
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Query 3: Query to show storey buildings within thedy area
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Query 6: Query to show uncompleted buildings witiie study area
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Query 12: Query to show residential structures waitrannual rent #6500

163



Journal of Resources Development and Management
ISSN 2422-8397  An International Peer-revieweadrdal
Vol.32, 2017

www.iiste.org

gl

R __E A R JE [T [T W T T (R i A F
%8
‘ln.r; gl F il |}
] 5: sabéel iy Atz =
W = TR WSS st et ey 4 1 L sl
] = :
: o '
: a
. I3
3 il
$ & h
=
= =)
s |
: I
: E
¢ = i
T m
0 5
: :
A E h
] (] ] ] ]
|| _m
f
n
n
[ TS
Wi
om ek B g o e
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Query 14: Query to show residential structures wittannual rent g§16500
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Query 16: Query to show residential structures whmupants pay an annual taRNgf0000

Saintoy Atiaite

s WFESE Ut st s it e

||| M [
(=S

o
<
g

LRI FOLICRLN W

T ST AARA 8 TAE = 000

Uow v B i et

Query 17: Query to show residential structures whmupants pay an annual taNE0000

4.3 Discussion of results

From the analysis presented above, it shows tt@tahof fifty-one (51) structures were within teudy area. A
total number of forty-one (41) are for residensimlictures which consists of thirty four (34) stgffarters, seven
(7) boys quarters, one (1) recreational centre,(@h&arden (Love garden), one (1) uncompleteddingl, one
(1) post office, one (1) guest house, one (1) Indgldor bakery and water factory, one (1) studessidence
(Olori Hall) which comprises of 228 rooms, thre¢ ¢@mmercial centres, one (1) educational facditi& total
number of four (4) dilapidated staff quarters (syobuilding) which shows that thirty was in gooddiion. Six
(6) boys’ quarters were in good condition out ofese(7) which shows that only one was dilapidaféte result
also shows that thirteen (13) bungalows in whiakeh(3) rooms pay a rent of #3,000 per month withual tax
rate of #30,000. Other two (2) rooms pay a renP®H0 per month with annual tax rate of #30,000.0Arf
room’s storey building and bungalow pay a rent@@0 per month with annual tax rate of #40,000.e©fbur
(4) rooms bungalow pay a rent of #7,500 per month annual tax rate of #50,000. One (1) Studentseio
with two hundred and twenty eight (228) rooms paemt of #16,500 per section with no tax. With thése
analysis, it shows that institution generate afdatx per annual on infrastructures.

5.0 Conclusion

The study was centered on the creation of a mufiijpse cadastral analysis of senior staff quarteosth
campus, The Polytechnic Ibadan and to provide gpoitant guide for the planning and management of
developmental projects in the ar@de geometric data were acquired through groundegsumethod using a
Kolida KTS445L Total Station while the attribute tdawere obtained through social survey techniques.
Thereafter, the acquired data were extracted frwarirtstrument and edited with Microsoft Excel. Taelastral
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plan was plotted using AutoCAD 2007, from wherevids exported to ArcGIS 10.2 for spatial analysis. |
creating the database, both attribute and spadial dsed were acquired through land surveying thighuse of
digital equipment (Total Station) and social susvegspectively. The analysis of result was doneguslational
database model (tables) and structural query lagggy8QL) was employed in querying the database. The
database created will definitely aid efficient plang, sustainable physical development, easy ketriand
updating of land related information of the studgaa The multipurpose cadastral analysis is usedaftd
security; land market, fiscal and judicial purposes

Recommendations

Database creation for multipurpose cadastral aisalgsa very crucial and essential task for suatalz land
development projects. It therefore recommended tiate is need to put in place an effective mutppse
cadastral analysis that is fully operational in semior staff quarters, north campus, polytechbadan, Oyo
State , Nigeria. The institution management shanddke use of the database created for restructofisgme
infrastructural facilities rendered to people. Swill improve on the procedure of acquiring lanite$ and
scheme up collection of property tax.

References

Abdul Rahman, A., Hua, T.H. and van Oosterom, P1{3. Embedding 3D into Multipurpose Cadastre. FIG
working week, Marakech, 18-22 May.

Abdul Rahman, A., Van Oosterom, P. Hua, T.C. Shark&.H., Duncan, E.E., Azri, N. and Hassan, |.H.
(2012). 3D Modelling for Multipurpose Cadastre 3ndernational Workshop on 3D Cadastres: Development
and Practices 25-26 October 2012, Shenzhen, Ch%a;202.

International Federation of Surveyors (FIG) (199895 Statement on the Cadastre, FIG Publication1No.
Lemmen, C. (2012) A Domain Model for Land Admington, PhD Thesis, ITC dissertation, number 210.
ISBN 978 90 6132 3365. 234pp.

Stoter, J.E. (2004). 3D Cadastre. PhD Thesis TUtDRlblications on Geodesy 57, Netherlands Geodeti
Commission, Delft, 327 p.

Ting, (1999). Cadastral Trends: A Synthesis. Phblisin The Australian Surveyor, Vol. 4, No. 1, 46-5

166



