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Abstract: 

Vital to the social and economic development of any settlement, is the ability to keep a good record system and manage its 

resources in a most efficient way. This research applies Geographic Information System (GIS) technology in the development of 

land information system for the management of Sabon Lugbe Southwest Extension Layout in Lugbe, Abuja Municipal Area 

Council, Federal Capital Territory (FCT)-Abuja-, Nigeria. Geometric and attribute data were gathered and a functional database 

created. This in turn served as a tool for planning and decision making by Area Council Administration and the Federal Capital 

Territory Administration. Geometric data were obtained from site using Total Station. The graphic drafting was plotted by 

AutoCAD 2007 Software and later exported to ArcGIS 9.2 environment. The Land Registry Section of the Area Council provided 

the attribute data of each plot allottee while the rest of information was obtained from the site. The functional database created 

was tested by performing a number of GIS operations and analyses. The results obtained were displayed in graphic, tabular 

formats and spatial queries such as query showing residential, developed and undeveloped plots within the study area. In 

conclusion, the study demonstrated the competence and effectiveness of GIS as a planning and decision making tool in the 

management of Sabon Lugbe Southwest Extension Layout. 
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1. INTRODUCTION  

 

Land though in abundance, yet very scarce. It is manôs habitat 

and its wide use is crucial for the economic, social, and 

environmental advancement of any society or settlement.  

 

Although, land is part of manôs natural heritage, access to land 

is controlled by ownership patterns; it is partitioned for 

administrative and economic purposes and it is used and 

transformed in a myriad ways.(Dale and McLaughlin, 1988).  

 

Land Information System (LIS) according to Dale and 

McLaughlin, (1988) is defined as a computerized tool for the 

acquisition, storage, checking, manipulating,  

 

processing and presentation of data which are spatially 

referenced to the earth. The need for this Land Information 

(LI) in the administration and management of Sabon Lugbe 

Southwest Extension Layout became very necessary for record 

purposes.  

 

If land record or land information of the Sabon Lugbe 

Southwest Extension Layout is to be kept up-to-date, a 

database must be created and properly maintained using the 

Geographic Information System (GIS) techniques to overcome 

the problem of ownership of land, infrastructural 

improvements such as road network, drainages, electricity 

supply, telecommunication, and schools.  

 

The value of land information, and its effectiveness for 

decision making process is directly related to the quality of 

information and method in which it is made available. It is 

therefore very important to note that wrong information 

presented in any GIS operation will lead to wrong decision 

making.  

 

2. THE STUDY AREA  

 

The project site is located within the Abuja Municipal Area 

Council of FCT- Abuja, Nigeria.  

 

It is bounded in the north by Kyami Expansion layout and 

south by Guabe farmland layout respectively.  

 

Also, it is bounded to the east and west by Lugbe East layout 

and Wawa District layout respectively. ) It lies between 

latitude of 6
0 
50

1
 N and 7

0 
10

1
 N, longitude of 8

0
 55

1
 E and 9

0
 

15
1
E.  

 

The study area is about 445138.5431sqmts (44.514ha). The 

area lies on the Guinea Savannah vegetation belt of Northern 

Nigeria which is characterized by shrubbery vegetation and 

scattered trees. Most significant part of the area has been 

altered by settlement activities.   

 

The study area is characterized by two main seasons namely, 

rainy and dry seasons. The average rainfall is about 600mm 

and the temperature varies between 25
0
c and 36

0
c- (National 

Meteorological Center, 2009).  

 

The population of the study area is estimated to be about 280 

people- (National Population Commission, 2006). 
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Figure.2. Map of FCT Showing the Study Area    Figure.3. Detail Map of the Study Area 

 

3. METHODOLOGY  

 

Elements stored in maps are commonly referred to as spatial 

data which possess a special attribute of having a uniquely 

defined location on the surface of the earth. These locations are 

commonly measured on a standard coordinate system which 

defines the location of any entity anywhere within the project 

site and on the earth in general. For the successful 

implementation of this project, AutoCAD 2007 was used for 

the graphic plotting of the coordinates obtained from site 

which was later exported into ArcGIS 9.2 environment. 

 

Reconnaissance:  
 

This involves familiarization of oneself with all the necessary 

information about the Survey Project area through thorough 

examination of all available data in the office and locations of 

features/details on the site. Office Planning: The office 

planning involves the collection of all necessary data such as 

control points number and coordinates, as well as logistic 

planning on how to embark on the project. Table below shows 

the coordinates and heights of three control points used. 

Table 1. Existing Control Points 

 

Source: Department Survey and Mapping Dept, Federal 

Capital Development Authority (FCDA), Abuja. 

Field Reconnaissance: The field reconnaissance involves 

visiting the project site to have its general overview. Searching 

for the position of the control points and marking the extent of 

the boundary points was carried out with the aid of GPS 

handheld receiver.  

Control No. Easting (m) Northing 

(m) 

Height (m) 

FCT3197S 313837.517 988339.213 340.460 

FCT3198S 313092.250 988587.279 320.160 

FCT3199S 312741.525 988700.708 331.850 
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3.1 Hardware and Software used in the research 

Hardware: 

The hardware used for the execution of this project are in three 

groups which include the data acquisition hardware, data 

management hardware and information presentation hardware. 

i.      Data Acquisition Hardware 

-  Total station - Leica TC1010 

-         Handheld Receiver - Garmin 60CSx 

 ii.  Data Management Hardware 

 -    Computer  

 -    Computer accessories: key boards, mouse, hard 

drive etc.   

iii.  Information Presentation Hardware  

 -           Monitors: CRT, Flat Screen (LCD),  

 -           Printers: LaserJet, DeskJet  

 -           CD-writer 

 Software: 

The software use for the execution of this project are: 

    -  AutoCAD 2007-graphic plotting 

    -  Microsoft Excel 2003 - creating of tables  

     -  ArcGIS 9.2 - database manipulation and presentation  

 System Capability 

The computer system use in this project is Pentium M with the 

following configuration. 

  -  4.00 GB RAM  

  -  150 GB Hard-disk 

  -  2.13 GHz C.P.U clock speed 

       -  2 GB Flash drive 

       -  CD ROM 

3.2 Instrument Check: The Total Station and its accessories 

(the battery, tripod and reflector) were thoroughly checked and 

inspected to ensure that it was in good working condition. 

Result of Instrument Test(Horizontal & Vertical Collimation ). 

 

Table 2. 

 
  

Horizontal Collimation Error: - (180Á 00ǋ 02ǌ- 180Á 00ǋ 00ǌ) /2 

= 01ǌ 

Vertical Collimation Error: - (360Á 00ǋ 05ǌ- 360Á 00ǋ00ǌ) /2 = 

02.5ǌ 

 

The result shows that both the Horizontal and the Vertical 

Collimation Errors were negligible. The instrument was 

therefore confirmed fit for the project. 

3.3 In-situ Check for Control  
In-situ check was also performed to know reliability of the 

control data.  The controls were found to be in-situ as they 

were still intact and in their original positions as evidenced by 

the comparison made in table below. 

                                              

Table.3. IN-SITU CHECK VALUES  

 

3.4 Field Work  

The main field work entails the acquisition of primary and 

secondary datasets of object(s) of interest, such as: 

× The X, Y coordinates of points within the study area 

were acquired by land surveying method. 

× Attribute data were obtained from the Deed Registry 

by manual documentation. These data were; name on 

allocations, plot numbers, plot sizes, file numbers,  purpose, 

date of allocations, status of plot, change of ownership if any 

etc. Other attribute data were obtained from direct site 

inspection to ascertain which plot is developed and which is 

not 

3.5 Database Design: Database design is the creation of a 

practical design for the database. This depends on the database 

software used and its model. Database design and 

implementation are guided by the relationship between the data 

to be stored in the database. Thus the database design process 

is concerned with expressing these relationships, then 

implementation with the setting up a new structure for the 

relationships within the chosen database software. The design 

and creation of database was to solve problems associated with 

Sabon Lugbe Southwest extension layout scheme LIS and 

management. It is recognized as an organized integrated 

collection of non - redundant data stored so as to be capable for 

use by relevant application with the data accessed by different 

logical path. That is, for every database it must be able to be 

accessed, manipulated, analysed, updated and retrieved, in 

order to enhance the value of the data and provide useful 

information. Database represents the real world entities and 

their inter-relationships. Improper database design according to 

Kufoniyi, (1998) could lead to implementation problems and 

low cost recovery. 

Stn Sight Face Horizontal 

Reading 

Horizontal 

Angle 

Mean 

Horizontal 

Angle 

           Distance (m) 

Measured Computed Diff. 

(m) 

 

FCT3198S 

FCT3199S L 280
o
40ǋ55ǌ   368.791m 368.796m 0.005 

FCT3197S L 100
o
10ǋ15ǌ 179

o
29ǋ20 ǌ 179

o
29ǋ15 ǌ 785.733m 785.730m  0.003 

FCT3197S R 280
o
10ǋ10ǌ 179

o
29ǋ10 ǌ     

FCT3199S R 100
o
41ǋ00ǌ      

Computed Angles from the Coordinates 

Item FCT3198SŸFCT3199S FCT3198SŸFCT3197S Angle  Diff.  

Computed 287
o
 55ǋ19ǌ 108

o
 26ǋ00ǌ 179

o
29ǋ19ǌ 04ǌ 
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Figure.4. Design and implementation/construction phase of a spatial database. 

Source: Kufoniyi, (1998). 

 

Table.4. Entities and their attributes. 

S/NO ENTITIES  ENTITY TYPE  ATTRIBUTES  

1 Building Geometric (X,Y) Building-id, Building-type, Building-number, Building-

use, Building-address 

2 Road Geometric (X,Y) Road-id, Road-name Road-width, Road-length 

3 Fence Geometric (X,Y) Fence-id, Fence-type 

4 

 

 

Plot Geometric (X,Y) Plot-id, Plot-number, Plot-size, Plot-purpose, Plot-

address 

 

 
Figure.5. Enti ty-Relationship diagram of Sabon lugbe southwest extension layout scheme. 

4. SPATIAL ANALYSIS, RESULTS AND PRODUCTS 

GENERATED: Data analysis was carried out with their 

results presented. Here, each parcel is linked with an identity 

and the parcel identifier designated to every parcel enhancing 

the exchange of data among the different parcels. In the 

analysis, attributes of the real world entities are modeled into 
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the database to provide information that will enhance decision 

making. The composite plan as produced shows the cadastral 

layout map/plan of the study area, with the parcel description 

in colours (commercial, residential, educational, estate etc). 
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Figure.5. Vectorized Map of the Study Area. 

 

Land use Map of Sabon Lugbe Southwest Extension Layout Federal Capital Territory, Abuja 
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Figure.6.  Land use Map of Sabon Lugbe Southwest Extension Layout Federal Capital Territory, Abuja of the Study Area 
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Figure.7. Composite Map and Main Database of the Study Area 

 

 
Figure.8. Land use Map and Main Database of the Study Area 

 

Spatial Queries Carried Out: Finally, some spatial queries are performed in this project to show the working capability of GIS 

technology in decision making in a problem solving environment. The results of the performed spatial queries are as follows: 

 

 
Figure.9. Query 1: Showing Residential plots within the Study Area 
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Figure.10. Query 2: Showing Plots for Estate Development within the Study Area 

 

 
Figure.11. Query 3: Showing Plots that are between 3000 and 9000 square meters 

 

 
Figure.12. Query 4: Showing Plots for Estate Development, fully Developed and more than one hectare. 
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Figure.13. Query 5: Showing Plots Allocated to FCT Indigenes. 

 

 
Figure.14. Query 6: Showing Plots with Right of Occupancy 

 

 
Figure.15. Query 7: Showing Spatial Search for Plot 47 
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5. CONCLUSION AND RECOMMENDATIONS  
 

The idea behind the creation of a functional database for Sabon 

lugbe south west extension layout scheme was predicted on the 

premise that land can be effectively and efficiently managed 

using GIS technology. It is expected that despite the technical, 

institutional and economical problems in developing country 

such Nigeria, it is both feasible and indeed desirable to locally 

adopt this technology. Also, it was discovered that: 

 

× All the plots retained their sizes and shape 

approximately. 

 

× Plot number 24 initially allocated as estate residential 

plots were now converted and used for hotel. 

 

× Plot number 10 was revoked as a result of the creation 

of a private Primary School (public). The allotee was  

adequately compensated as approved by law. 

 

× The sizes of plots 28,29,30,32,33 and 34 were 

reduced to create access road for plot 49.     

 

× The entire layout scheme is serviced by only three 

electric transformer of 1500kva which capacity as at today is 

not enough for the layout scheme.  

 

× In addition to the above findings, the Sabon lugbe 

south west extension layout scheme  is not properly serviced 

with basic infrastructures such as electricity, water, roads etc. it 

will be very important if this basic necessities of life are made 

available to the inhabitants of the settlement. Land is manôs 

most vital asset. It is therefore very important for man to keep 

proper and adequate record system of his land. The important 

aspect of GIS in land record keeping is the creation of a 

database. The database for this project work consists of three 

(3) layers i.e plots, ownership and status. The three layers were 

linked together to perform series of operations. All these 

operations are analyzed and the results made available to assist 

decision makers in the management of Sabon lugbe southwest 

extension layout scheme.   The study also revealed that it is 

possible to evaluate and know who owns which plot, what is 

the level of development and what is the status of the plot at 

any given time. Also, the system makes it simple to plan for 

infrastructural improvement of the study area and to serve as 

information base center through which research of different 

kinds can be carried out. With the effort put in this work, it 

will serve as a reference point to other projects as may be 

required by the government as well as private authorities. 

 

There is no doubt that GIS technology is a tool in solving 

both spatial and non-spatial problems. 

Thus, the study recommends the following: 

ü The Zonal Land Office in partnership with Abuja 

Municipal Area Council should try as much as possible to 

create a functional database for its existing layouts. There 

should be capacity building policy to train and re-train both its 

technical and management staff.  

ü There should be archiving legislation to regulate the 

maintenance, security, transfer, disposal and selection of 

records worthy of preservations with the provision of storing 

archival records such as, high quality microfilm, optical disk 

and compact disc as well as magnetic tapes. 

ü Government should work in partnership with foreign 

aid organizations to provide the departments concerned with 

the needed hardware and software to archive a meaningful 

development in our land records system. 

ü Finally, if prosperity must be made with this high cost 

technology, an enterprise GIS system should be developed and 

properly managed to sustain this project. Maintenance is more 

important than initial system creation/development. Without 

good maintenance culture, the system will become a historical 

monument. The system must be capable of change with 

growing levels of sophistication of both the hardware and 

software and the increasing skills of people operating them.  
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