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ABSTRACT- Development of urban Multi-Purpose Cadastre is very useful in Land information management in urban environment.
However, such information system could be made more meaningful and useful if it can be extended for multiple usages with multi data
layers, and in three-dimensions (3D). This paper discusses development and implementation of a multipurpose cadastre of Busari Olarinre
Scheme Layout in Atiba. Atiba Local Government Area of Oyo State, Nigeria. This was achieved by providing systematic procedure for
recording information on the allocated parcel of land, both spatial and attribute data, link both spatial and attribute database and perform
some analyses, to demonstrate the capability of multipurpose cadastre and performing spatial query and analysis which serve the user’s
needs satisfactorily. Primary and secondary datasets of the study area were acquired, processed and analyzed using ARCGIS 9.2
software. In order to obtain the best answers from the database queries, single and multiple criteria query were performed using GIS
techniques. The results of database queries were presented in form of multipurpose cadastral map and tables and subsequently
discussed. It is recommended among other things that multi-purpose cadastre maps should be made available to decision makers in order

to enhance efficient socio-economic administration.

Index terms: Three-dimensions (3D), GIS, Multi-Purpose Cadastre

1 Introduction

Present system of cadastral management in Nigeria is

inadequate and slow, with no effective cadastral
information system operating in the country.

The local Authorities, charged with the allocation and
management, lands in the state, is yet to fully incorporated
digital method of data management, and is currently
encumbered with analogue files and records, which make
data storage, update, retrieval, and processing extremely
difficult tasks for the authorities, coupled with high
possibility of data loss.

Existing cadastral records, consisting of paper maps and
land registers are now insufficient to store, and
manipulate the data of the estate.

Hence the need to solve these problems by creating a
standard GIS database and multipurpose cadastre map
that will serve as an information base for the government
and private developers.

1.1 THE STUDY AREA
The study area is Busari Olarinre Scheme Layout Oyo.
The Layout is in Atiba, Atiba Local Government Area.
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Atiba is a Local Government Area in Oyo State, Nigeria.
The headquarters is in the town of Ofa Mefa. It has an area
of 1,757 km? and a population of 168,246 at the 2006
census. The Local Government is one of the three local
councils carved out of Old Oyo Local Government Area of
Oyo State. It is located between latitudes 07° 40'N and 07°
51'N and between Longitudes 03° 50'E and 03° 57’E, it is
bounded in the South by lyaji Local Government Area, in
the west by Iseyin and Ifedapo Local Government Area, in
the east by Oyo East Local Government Area and in South
by Akinyele Local Government Area.

Therefore, the inhabitants of the area are mainly Yorubas.
The area is an offspring of the defunct famous Oyo Empire
of the 18" century headed by Alaafin of Oyo. The Alaafin
had traditional chiefs around him known as the Oyomesi.
The former location of the Empire was called ‘Oyo Ile’
where the Alaafin and his subjects moved down to the
present location known as Oyo town. While the area is
fairly with a side sloping gently towards a small stream
that flows across the area. Oyo town is situated between
the rain forest and the savannah region. It has moderate
rain which starts around April and ends by October or
November each year. The temperature is about 28 c
during the rainy season while it rises to about 34°c during
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the dry season. The soil type is mainly sand and mixed

with gravels.
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ig 1. Map of Nigeria showing the study area

Source: Survey Department of Atiba Local Government Area

2. METHODOLOGY

The methodology adopted in execution of the research
work is subdivided into various steps such as: Data needs

data source, data processing and analysis.

IJSER © 2015
http://www.ijser.org



http://www.ijser.org/

International Journal of Scientific & Engineer
ISSN 2229-5518

Planning(Office and Field Recce)

1533

| |
v

Data Collection

| B

1

Data Processing

Database Designand Creation

Data Analysis Spatial/ Attribute Queries

Data/Information Presentation

Fig. 2: Methodology Workflow and Procedures

2.1 DATA NEEDS
The following data were used for the execution of the
research project.
= The plan of the study area, showing all the plots and
their area (size)
= The co-ordinates of all the plots in the study area.
= The use for each parcel (plot).
= The list of all plots that has C of 0 with their owners
= The name of all the roads in the estate
= The list of all the allotees in the estate
Planning Stage
This stage is very significant for a proper and effective
optimization process. In this phase of the project, selection
of hardware and software was done.

2.2 DATA ACQUISITION

Data acquisition for the work were acquired through
Primary and Secondary source. Primary data are both
spatial and non-spatial (Attribute) data. The X, Y
coordinates of the study area acquired by land surveying
method using digital instrument such as the Global
Positioning System and Total Station were obtained from
the local government authority.

While Secondary data (layout plan of the study area
showing each plot) were obtained from the survey
department of the Local Government Area.

Appropriate hypothetical values were used for the
attributes of the parcels such as owner name, allottee
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name, parcel value, etc as a result of high Ilevel
bureaucracy in the ministries.
2.3 MULTIPURPOSE
DATABASE DESIGN
Database is a collection of structured, integrated data on a
(related defined field). It prohibits redundancy. This
process of designing such database is called database
design.

Data base design was carried out during this study taking
into consideration all the objects and their
interrelationship within any spatial unit (Busari Olarinre
Scheme Layout) being considered. The design was carried
out in such a way that maximum benefit could be derived
from the result database.

CADASTRAL

3. PRESENTATION AND DISCUSSION OF
RESULT
All the results of database queries were presented inform
of digital maps or graphic displays, report and tables. Data
storage, editing, updating and analysis, manipulation,
retrievals were done in a logical and well defined manner.
Spatial queries and analysis is a common analysis in
GIS. It is a way of processing or manipulating data in
order to generate useful scenarios for decision making.
GIS software (ArcGis 9.2 version) was used for database
management.

Results is an essential aspect of this study and this was
done thoroughly in such a way that the objectives of the
study were met. The Results of database queries were
presented inform of digital maps, graphic displays or
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animated graphics, photographs, reports and attribute
tables. Samples of the results obtained include
demonstrating, through various analyses, the potential of
GIS in development and implementation of multipurpose
cadastre in Atiba, Atiba Local Government Area.

Figure 3 shows layout map of the study area with street
names and roads within are shown clearly. Different
colours are used to distinguish between plots.

While, figures 4 shows a query command
(“shape_Area”>=1000) which precisely determines the
property area greater than 1000. The result of the query
shows all (32) as being selected. The properties are shown
in the layout map and 5 shows shows a query command
(“OWNER_STATE"=OYO’ AND SHAPE_AREA>=1000
AND PURPOSE =RESIDENTIAL) which precisely shows
three condition query. The result of the query shows all (6)

@ MSCLmxd - ArcMap - ArcView
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as being selected. The plots are shown in the layout map.
Figures 6 and 7 The figure (6 and 7) shows a query
command (“CONDITION"="TARRED’) and
(“CONDITION”="UNTARRED’) which precisely shows
condition of the road within the study area. The result of
the query shows all (2) as being selected as tarred, while
the selected street roads are untarred . The roads are
shown in the layout map. The figure 8 shows the owners’
states of each plot within the study. They are depicted
using different colours. The figure 9 shows a query
command (“C OF O”='NO" AND STATUS=DEVELOPED)
which precisely shows two condition query. The result of
the query shows all as being selected. The plots are shown
in the layout map.
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Fig 3: Land use map of the study area
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Fig. 9: Demonstration of multi criteria query
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Attributes of plot

=

OBJECTID | SHAPE* | SHAPE_Length | SHAPE_Area | Plot_No Value_2011 CENTROID_EASTINGS | CENTROID_NORTHINGS OWNER_NAME OWNER_STATE OWNER_LGA Purpose_Clause @
» 212 | Polygon 109.993106 75444882 1 | 1508897 64002865 171378622 m 426413416 m 0JO AJAY oYo ATBA RESIDENTIAL [
213 | Polygon 111.48345 750.167264 2| 1500334.52796308 | 171389.051 m 426423.84Tm BAYO AINA ONDO Akoko North-East COMMERCIAL 0
214 | Polygon 118.717242 819.903782 3 | 1639807.56300662 | 171419.617m 426435.132m ADEBOLU JANET EKITI EKITI SOUTH WEST COMMERCIAL L
215 | Polygon 123.834698 974 775509 4| 1949551.01897841 171440953 m 426448851 m ASAOLU KEHINDE LAGOS AGEGE COMMERCIAL 0
216 | Polygon 135.132371 888.62652 6 | 1777253.04008293 171402.503 m 4264380 444 m AMINU BENSON KWARA Asa RESIDENTIAL 0
217 | Polygon 143.461616 1034.34049 7 | 2068680.98001197 171380633 m 426495238 m SORUNKE TITILAYO O. EKM Efon RESIDENTIAL 0
218 | Polygon 150.808038 1228665564 8 |2457331.12793522 | 171378.076 m 426512658 m MORONTODUN SADE Yo Egbeda RESIDENTIAL
219 | Polygon 113.487791 723671872 9| 1447343.74498317 | 171343.898 m 426430.93Tm AJAYIEUNICE Yo Izadan North RESIDENTIAL 0|
220 | Polygon 117.834872 735.381287 10 | 1470722 57402121 171355340 m 426485 634 m ADIBITE FRANCIS EDO Egor RESIDENTIAL 0
221 | Polygon 156.19883 1488.861812 11 | 2979763.624857 171371317 m 426445 0458 m OLANIPEKUN OPEYEMI EKM Ekiti East RESIDENTIAL 0
222 | Polygon 178.005261 1859.44981 1 | 3718899.62096506 171243190 m 426616.916 m ABIOLA KEHINDE oYo Ipadan North-East SECURITY 0
223 | Polygon 159.075259 1600.035183 2| 3200070.3669789 171284.884 m 426614637 m OLADIMEJI OLUWABHMT Yo Ibadan South-East RESIDENTIAL 0
224 | Polygon 14965924 1318.656809 3 | 2637313.61795616 | 171316.108 m 426601.828 m AFOLABIFRANCIS Yo Ipaji RESIDENTIAL 0|
225 | Polygon 141.848687 1140.48444 4 | 2298968.88001965 171348.349 m 426591.005 m KOLAWOLE RICHARD oY0 Oyo State RESIDENTIAL o—
226 | Polygon 150.492753 1343611351 5 | 2687222 702048885 171383231 m 426582.092 m AZAGBA FESTUS ANAMBRA Ogbaru RECREATIONAL 1
227 | Polygon 155.520659 1413295711 6 | 2826591.42294038 171412127 m 426562731 m OLUREMI ISAAC oYo Iparapa Central INDUSTRIAL 1
228 | Polygon 145.460427 1202.232128 7 | 2404464.25586035 | 171432.009m 426536.706 m DUYILENITOYIN Yo Ibadan South-East INDUSTRIAL 0
229 | Polygon 147.605296 1220278058 3| 2440556.11603772 | 171448.974m 426512123 m OWOADE ARAMIDE EKITI liero RELIGIOUS. 1
230 | Polygon 152.467623 1414389088 9 | 2828778.17193488 171470523 m 426487112 m OMALE A JULIUS ONDO Ifedore RELIGIOUS 0
231 | Polygon 169.613568 1738.055516 10 | 3478111.03108382 171504.259 m 426458 658 m ADELOYE COLLINS O ONDO laje EDUCATIONAL 1
232 | Polygon 171.052034 1761.391217 11 | 3522782.43308253 171545.238 m 426435465 m SAMUEL BISI OGUN ljzbu East COMMERCIAL 0
233 | Polygon 185.529584 1926.363968 12 | 3852739.935997687 [ 171578.702m 426415.85Tm ELUJINMIDANILOLA A, ONDO Idanre COMMERCIAL 2
234 | Polygon 109.495369 722552551 1| 1445105.10100294 171445734 m 426396197 m oYo EKTI lejemeje HEALTH [
235 | Polygon 128.591204 989.503208 2 | 1979006.4169972 171466431 m 426407.024 m ADENIY1 AYOKINDE A oYo Ipadan North COMMERCIAL 2
236 | Polygon 120.502814 860.568292 3 | 1721136.58487325 171485773 m 426421945 m NWAGU FOLUSHO S. ovYo Ibarapa Central RESIDENTIAL 0
237 | Polygon 116.714476 832.699558 4| 1665389.11601571 171515796 m 426401.091 m AMOSUN FOLUSHO .5 oYo Ibarapa East RESIDENTIAL 0
236 | Polygon 110.97551 717.544235 5 |1435088.66999218 | 171489.52Tm 426386.338 m ODOKA FRAWAS PETER BAYELSA Ogbia RESIDENTIAL 0
239 | Polygon 108.957168 B87.114024 6 | 1374228.04700568 171482.026 m 426374768 m AYENOMURO INUMIDUN A | EDO Igueben RESIDENTIAL 1
240 | Polygon 113.367162 794341697 7 | 1588683.39396844 171462551 m 426385409 m MICHEAL GABRIEL KOGI Ofu RESIDENTIAL 0
241 | Polygon 113.808408 791.915332 1 171301.065 m 426330.280 m NWANKWO EMMANUEL Mo Ihitte/Uboma RESIDENTIAL 0
242 | Polygon 104.369986 576.966704 2| 1153933.40796757 | 171311.736m 426214477 m DAVID SEUN LAGOS Lagos Island RESIDENTIAL 0
243 | Polygon 104.688414 sTaT11181 3 | 1157422.3629721 171320.767 m 426301268 m ALHAJI SULE IBRAHIM KANO Kunchi RESIDENTIAL <
244 | Polygon 105.821334 628.97934 4 | 1257958.630038%4 171330.432 m 426287 638 m GIDADO MONSURAT KADUNA lkara RESIDENTIAL 0
245 | Polygon 106.53493 635636777 5 | 1271273.55499702 171349733 m 426306.960 m AKINNTOYE VICTOR S. oYo Iparapa North RESIDENTIAL 0
246 | Polygon 109.234829 682.807564 6 | 1365615.12807134 171366.700 m 426315435 m BENNY KELECHIE. ENUGU Igbo Eze North RESIDENTIAL 0
247 | Polygon 108.46738 660.881894 7 |1321763.78701634 | 171382.924 m 426323.960 m OMOYOSI BENSON EKITI Ekiti South-West RESIDENTIAL 0
2468 | Polygon 107.627405 £48.979244 8 |1297958.48896834 | 171400.123 m 426333271 m - <Nulk= <Null= RESIDENTIAL 0
249 | Polygon 110.731433 705671084 9 | 1411342.16703462 171417357 m 426341991 m FIKAYO SUNDAY oYo Ogbomosho North RESIDENTIAL 0
250 | Polygon 107.508558 684 663109 10 | 1389326.21803252 171434881 m 426351185 m IBIYEMI TOLU oYo Ogbomosho South RESIDENTIAL 0
‘ 251 | Palvann 110 225966 734 200613 11 | 1468401 27687398 171417 801 m 426382 N74 i’n ONANRANIO YFMI oyn Atiha RFSIDENTIAL o
< m L3
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Fig10: Attribute table of multiple query
Attributes of plot =@ s
OBJECTID | SHAPE* | SHAPE_Length | SHAPE_Area | Plot_No Value_2011 CENTROID_EASTINGS | CENTROID_NORTHINGS OWNER_NAME OWMNER_STATE OWHER_LGA Purpose_Clause [
254 | Polygon 111.63542 433162 14 | 1386866.32497416 171365491 m 426355873 m AFOLABI DANEL oYo Atisbo RESIDENTIAL 0
255 | Polygon 114.145188 741.756832 15 [ 1483513.66499623 171348221 m 426346.985 m ROTIMI GIDEON ovo Egbeda RESIDENTIAL 1
256 | Polygon 116.439863 77266279 16 [ 1545327.58003608 | 171330171 m 426337439 m IBIKUNLE AMOSUN oYo Ibadan North RESIDENTIAL 0
257 | Polygon 150.337318 1450.00847 1 | 2900015.93301136 171352726 m 426258701 m OLORUNWA SEUN oYo Surulere RESIDENTIAL 0
258 | Polygon 137.062123 1138.714338 2 | 2277428 67596058 171370.064 m 426232.009 m IRAPADA OMO Kwara Offa RESIDENTIAL 0
258 | Polygon 135.856451 1098.157352 3| 2196314.70306229 171384626 m 426207.526 m IGBAGEO ADEYENI EKITI Ikere RESIDENTIAL 0
260 | Polygon 150.454074 1334371042 4|2668742.06496259 | 171404503 m 426242.003m ORIRE NITTWA OGUN Orolu RESIDENTIAL 1
261 | Polygon 136.110819 1128.080401 5 | 2258160.80102556 171429295 m 426261932 m WA LEWA OSUN Obokun RESIDENTIAL 0
262 | Polygon 157 999449 829.616151 6 | 1859232.30206488 171461517 m 426287.709 m FATAIFATINO OSUN Osogbo RESIDENTIAL 0
263 | Polygon 206.352082 1597.621982 T | 3195243 96302874 171533737 m 426325.046 m AYORIN BRAHIM KWARA Asa RESIDENTIAL 0
264 | Polygon 87.433433 439.552692 8879105.383956163 | 171578.587Tm 426334843 m RAPHEAL TONY KOGI Adavi RESIDENTIAL 0
265 | Polygon 95.835551 495.23399 9 | 990457 979027009 171566.173 m 426349303 m SUNDAY ABOKI OSUN Aiyedire RESIDENTIAL 0
266 | Polygon 92555215 455215532 10 | 310431.083968349 171553817 m 426361240 m ADEDOTUN AINA OSUN West RESIDENTIAL 0
267 | Polygon 104.840975 646.901956 11 | 1293803.91298242 171539.845m 426372460 m ADEDIRE AMOGBON ONDO Ese Odo RESIDENTIAL 0
268 | Polygon 102.35225 550.0618 12 [ 1180123.59996026 | 171524675 m 426352.586m ADEROBAKI SAMUEL EKITI Ado Ekiti RESIDENTIAL 1
270 | Polygon 107.428154 683.238961 17 [ 1386477.92101172 | 171437.275 m 426303.584m ALV SAMUEL KOGI liumu RESIDENTIAL 0
271 | Polygon 109.929539 712603868 18 | 1425207.73203081 171412529 m 426293.805 m AYOTUNDE JOHNSON OSUN Aiyedaade RESIDENTIAL 0
272 | Polygon 114 676462 784.345553 19 | 1568691.10699919 171398.950 m 426283.986 m BABALOLA JANET oYo Saki East RESIDENTIAL 0
273 | Polygon 112.15555 734761184 20 | 1459522.36794657 | 171379.558 m 426274.267Tm ADENUGA TOBI ovo Saki West RESIDENTIAL 1
274 | Polygon 252.126085 3397.827495 1 [6795654.99002977 | 171620.772 m 426338.693 m BRIGHT SANDRA LAGOS Oshodi-isolo RESIDENTIAL 0
275 | Polygon 203.352247 2251.207155 2| 4502414.31003214 171637677 m 426354280 m TAMO MICHEAL LAGOS Amuwo-Odofin RESIDENTIAL 2|
276 | Polygon 178.171994 1847.581998 3 | 3695183.99590538 171681.345m 426375782 m CHRIS FESTUS oYo Oyo East RESIDENTIAL 0=
277 | Polygon ‘97 966668 530.843502 1 | 1061687.00405157 171173.194 m 426572737 m 0BI CHINEDU OSUN QOdo Otin RESIDENTIAL 2|
278 | Polygon 100.379654 524.921948 2|1049843.89797628 | 171179.901 m 426556.674m IDOMA AGATHA ovo Saki East RESIDENTIAL 2
279 | Polygon '99.606256 511.563945 3 | 1023127.89006388 171186.795 m 426545.047 m GOKE ADEOYE oYo Oyo RESIDENTIAL 0
280 | Polygon 98.175375 518.743286 4 | 1037486.57102877 171183622 m 426531.545m DARE MELODY EKITI Oye RESIDENTIAL 2|
281 | Polygon 92222657 478.564032 5 |9571 171216624 m 426543638 m DIVINE ESTHER ONDO Owo RESIDENTIAL 2|
282 | Polygon 83785212 436.002652 6| 872005.304593906 | 171238.79%6 m 426529.824m QLAOYE STEPHEN ovo ATIBA RESIDENTIAL 0
283 | Polygon 83.021688 417.042438 7 | 834084.871390565 171259685 m 426536.432 m KEHINDE ADEAGA EKITI ATIBA FIRE STATION 1
284 | Polygon 89.913222 457.382825 2 | 914765.249004268 171280.745 m 426532.889 m 0Y0 STATE EKITI ATIBA WASTE MANAGEMENT HEADQUATER | 2
285 | Polygon 102.573702 561.296098 9 | 1122592.19692979 171300.581 m 426526927 m AKINWUMI SADE oYo Al RECREATIONAL 0
286 | Polygon 116.549131 820.520163 10 | 1641040.32601481 171316.969 m 426504192 m VICTOR IKPEBA ovo ISEYIN RECREATIONAL 0
287 | Polygon 112.115629 678.225472 11 [ 1356450.94400848 | 171330.380 m 426520.580 m HARUNA ISHOLA EKIT EKITI SOUTH WEST RESIDENTIAL 1
288 | Polygon 111.749747 B23.244477 12 | 1366488.95495491 171344720 m 426534019 m MOJEED IBRAHIM OSUN Boluwaduro RESIDENTIAL 0
288 | Polygon 112.571648 730.006871 13 | 1460013.94198951 171358.258 m 426548423 m AFE BABALOLA EKITI AWKA SOUTH RESIDENTIAL 2
290 | Polygon 116663321 775722678 14 [ 1551447.25800702 | 171323.828 m 426552.740m FALAE S0JI OSUN Alyedire RESIDENTIAL 0
291 | Polygon 125248331 940.990678 15 [ 1881981.35600386 | 171297.915 m 4268557.261m ADEGOKE BAYOD oYo Ibadan North RESIDENTIAL 0
292 | Polygon 123.079248 871.008432 16 | 1742012.86397186 171272599 m 426562155 m ILORI GABRIEL oYo Iseyin RESIDENTIAL 0
293 | Polygon 114758135 T711.11465 17 | 1422229 30098787 171250.974 m 426566147 m AFERE 0JO OSUN Egbedore RESIDENTIAL 2
< ‘ 294 | Palionn 108 PRANAG R4? N4IRTE = 18 | 12R4NRT 75R00713 171232 5RA m APR5RQ R19m 0l ORIINSNGO NARF ovo Ihadan Snuth_Fast RFSINFNTIAL ’1 e
Record: ﬂ j 1 d ﬂ show: [ Al selected Records (37 out of 111 Selected) COptions -
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4. CONCLUSIONS

From the objectives and the methodology adopted in the
course of the study and the results presented, one could
easily know the importance of Multipurpose cadastre in
urban development and with digital Layout Multipurpose
cadastre Map of the area under study produced for
appropriate analysis.

On completion of this study and based on experience
gathered, it has been demonstrated and proved beyond
reasonable doubt that development of multipurpose
cadastre will aid concerned authorities in land wuse
planning, land management and environmental
management. Therefore, the following recommendations
are made;
= Local Government or Urban Development Board
should create public awareness on importance of
Multipurpose cadastre in urban development by
organizing, meetings, workshops and seminars .
propounded
= Develop a GIS unit in each Local Government or
Urban Development Board to be manned by a GIS
expert.
= A current Multipurpose cadastre map of the study
area should be made available to decision makers
in order to enhance efficient socio-economic
administration.
= Government, Estate developers and private
businesses should start wusing Multipurpose
cadastre map as a tool to plan and improve their
services.
= Extensive training of existing staff on modern
trend in spatial data acquisition and Management
matter related to land.
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