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ABSTRACT
This project topic present the development of a land information system (LIS) designed to manage and analyze land-related data. The LIS integrates spatial and non-spatial data to provide comprehensive platform for land administration, planning, and decision making. Key feature includes data visualization, and mapping capabilities. The system aims to enhance land governance, reduce land dispute, and promote sustainable land use practices 
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CHAPTER ONE
1.0	 INTRODUCTION
1.1 	BACKGROUND TO THE STUDY
Land information System (LIS) is defined as the combination of human and technical resources, together with a set of organizing procedures that produce information on land in support of a broad range of managerial requirements.
According to UN-ECE (2005) “Land information System (LIS) is defined as a tool for legal, administration and economic decision making and an aid for planning and development which consist on one hand a database containing spatially reference land related data for a defined area, and on the other hand procedures and techniques for the systematic collection, updating, processing and distribution of data.
The project land information system of Ara village Kwara State polytechnic l, Ilorin Kwara State involved traversing through the corner point of the project Area known as perimeter, spot height, detailing and contouring of the same area were carried out.
A land information system for state administration on land is expected to consist of thefollowing components.
1. Geospatial data
2. Software and programs
3. Hardware system (data server, workstation, computers, scanners, printers, plotters, computer network: LAN, WAN, UPS etc.)
4. The operators (surveyors, land officers etc.).
5. The integrated approaches and methods

· These are the diverse essence of land information system. Map-base. Land Information Systems deliver real benefits to a range of organizations
1. Land owners-including estate managers, agribusiness cooperatives, and government authorities
· 2. Natural resource use companies-including forestry, extraction and wind energy companies
· 3. Local And central government requiring accurate land and building use inventories
4. Reduction of Risk -converting and holding data on land parcels, Ownership, production,costs, uses, etc.in digital format safe guards to a greater extent from loss or damage.
· Analysis and Reporting Building on the integration of relevant data, and the use of key land map layers such as topography and transport, it is possible to model and analyze scenarios of land usage, including minerals extraction, wind turbine location, forestry wind throw hazard, nutrient run-off, forestry and agricultural planning and harvesting, and building usage and valuation.
· Access to, and Sharing of, Information -Possibilities for sharing data and results of analyses greatly increase with access to integrated data holdings augmented by mapping information systems. Using web-based or mobile platforms,information can be widely shared and accessed while in the office, in the field or on- site. Combining the power of mapping with report creation, raw data becomes valuable information that can be delivered in accessible and interpretable form for multiple uses and users. 
Land Information Systems can be designed at a range of scales, from farm or building level to national level, for supporting a single or group of quarries to national inventories of land ownership, forestry, or bioenergy. Stages in the development of a Land Information System include the following: Bioenergy Mapping System, discussion, discovery and data acquisition, processing, analysis and storage.
1.2 	STATEMENT OF THE PROBLEM
As the population of the world increasing, the analogue method of map production and management has been in use over the years with its associated errors and limitation. More organization and institution are now clamoring for modernization in techniques for keeping and updating information relating to land.
This gives room for vital information; about improper handling of data, encroachment, uneven distribution of basic facilities and method of operating such record is expensive, stressful, huge human effort required and time consuming. In order to facilitate its update with modern and necessary information, there is need for Information System that will help in managing andachieving this aim, which is Land Information System (LIS). Land management system and allocation is confronted with a herd of problem with the use of analogue information recording of data. Hence the need to use the automation of spatial information record of the Study area in order to solve such problems such as:
1. Ambiguity in land description and allocation.
2. Difficulties faced by tax accessories in evaluating real properties since the real sizes and dimensions of properties are unknown.
3. Slowness, inefficiency and obsolescence of the analogue (manual) system of record keeping with all other problem associated with it such as exposure of records files to fire, water and even theft.
4. Difficulties encountered in retrieving and updating information in an analogue database system.
To meet these challenges, there is need for creating an information system for these geographical entities. In view of the foregoing, there is a pressing need to create an avenue for the automation of spatial information record of Kwara State polytechnic Ilorin Kwara State and Implementation of Land Information System (LIS) which will serve as Spatial Decision Support System(SDSS) for efficient planning, allocations of amenities and proper development generally.
1.3      AIM OF THE PROJECT
The aim of the project is to create land information system (LIS) Asa Dam community Area, Ilorin Kwara State using automation approach.


1.4      OBJECTIVES OF PROJECT
In order to attain to the above mentioned aim, the following objectives were precisely followed:
i. Design and creation of a database by integrating the two data sets (i.e. query by either names in alphabetical order or numerical).
ii. To create a database for individual each details that existed between the project site for easy retrieval of information.
iii. Information presentation both in alphanumeric and graphic format in softcopy & hardcopy.
iv. Comprehensive report of all the phases and facets of the project work.
1.5 Specification of the project
In other to obtain the land information system of Ara village (Land Use), special key factors must be considered. These specifications include;
Data Types:
Spatial data:  Parcel boundaries, property lines, topographic features and infrastructural networks
Attribute Data: Ownership details (owner’s names, addresses), land use classification (residential, commercial, and agricultural), zoning regulations, property values and legal descriptions
Data Collection Methods:
Cadastral surveys (field measurements, aerial photographs)
Existing land records digitization
Remote sensing data integration
Data Quality standards:
Accuracy level for spatial data
Data validation procedures 
Database Design:
Entity relationship diagrams defining data relationships
Spatial data storage and indexing mechanisms 
Data integrity constraints to maintain data consistency 
System Functionalities:
Data capture and update capabilities 
Spatial analysis tools (buffering, overlay analysis)
Query and reporting functions for data retrieval 
Maps visualization and display options
Reporting and visualization tools(maps, graphs, tables.)
Integration with other systems (e.g tax assessment, property registration
Access Controls And Security:
User authentication and authorization levels
Data encryption for sensitive information
When these specifications are adhered to properly it brings about Improved land title security and clarity, streamlined land registration process, Efficient land managements and planning, Reduced land disputes and fraud, and Facilitate informed decision-making for land development and land use projects.
1.6    SCOPE OF THE PROJECT
The project scope consists of the following:
i. Reconnaissance (office and Field)
ii. Station Selection
iii. Data acquisition
iv. Perimeter Traversing and Coordination
v. Details and Spot Height Observation
vi. Data Downloading and processing
vii. Data Analysis
viii. Presentation (Soft and Hard copy)
ix. Report writing and printing.

1.7     LOCATION OF PROJECT AREA
Based on the location, here are the details:
UTM Zone
The location of project area is part of Asa-Dam Community Area, Ilorin, Asa local government area, Kwara State, is located in UTM system between Latitude: 8° 48’ N and Longitude: 4° 55’ E in the north central geopolitical zone.of Nigeria.
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CHAPTER TWO
2.0	LITERATURE REVIEW
“Land” according to Lexicon Webster’s dictionary referred to as the solid surface of theearth where it is not covered with water. Land is the foundation of all forms of human activities;from which we obtain the food we eat, the shelter we need, the space we work, the road we driveour cars and the room to relax etc. Land is finite in extent and permanent by nature, and it isman’s most valuable resources. It is the means of life, without which he could never have existedand on which his continued existence and progress depend.
Land is the habitat of man and its wide use is crucial for the economic, social, religious,scientific and environmental advancement of all countries. Indeed, for human survival. Land isthe basic natural resources of any nation on which human and economic activities take place.Hence, the demand for land information has grown in multiple folds over many years forplanning and implementation of land development projects and the awareness of revenue thatcould be obtained from it through effective collection of land related taxes.

The first idea of cadastral records was obtained from the ancient Egypt. The source oflivelihood was from the land around River Nile, when the river was flooded, it inhibitedcultivation. But, when it dried up, the land around it became fertile. Then, land was demarcated,assigned to ownership and gave for taxes to generate revenue for King Pharaoh of Egypt.
Simpson (1976), as society was growing, land becomes an important asset, a man’s wealth is measured in the size of land he had and upon which he raised funds. With the development of writing and measurement technologies, recording started to be made of information relating to land. This collection of land record was referring to as cadastre and was principally for purpose of taxation adjudication. 
Dashe (1987), observed that common to all these cadastral practices, was the absence of the idea of map or plan. There were only written records. In fact, the origin of cadastre was attributed to the concept ‘‘capitastrum’’ means a ‘‘Register of capital and all related information’’. Cadastral map are registrable instruments which can be used to bail out a suspect from police or prison custody. Banks honor its applications for overdraft. In fact, land is referred to as responsible human asset.

Form early days of civilization, human activities have always depended in Geographic information. The decision-makers and planner have always needed locations, Qualitative and statistical information regarding various types of socio-economic development projects. Also the studies using information system for Agricultural management in practice in Botswana which covered degradation of grazing land by climatic and man-induced factors, impact of wild life on the natural environment, rural regional planning utility, Land information system and remote sensing are integrated to determine crop suitability and site selection for abattoirs and other public places and or parcels of land.

The need for LIS implementation includes; transfer of legal rights on land, which couldbe attributed to three methods for processing such relevant records as follows:
First method is by private Conveyance; a situation whereby the records and transfer of land are handled by private arrangement. Registration of Deed is another method that has copiesof such records being maintained by the state Government. Registration of Title of Land is the third method; this is a situation where a state organization maintains the records of land ownership. Many of the defects in deeds based systems, currently in operations, can be curve by changing to Registration of Title under which the unit for registration is the land parcel, not the deeds. The register must be kept up to date at all time, so as to be a reflection of the legal position on ground (Dale and McLaughlin, 2008). 
Land information, on the other hand refers to the geographic extent of past, current and future right and interest of private individual and corporate bodies in the land of a country. Cadastre can be defined as a methodically arranged public inventory of data of all properties (parcels) within a certain country or district, based on a survey of their boundaries. Such properties are systematically identified by means of some separate designation. The boundaries of the properties (parcels) and the parcel identifier are normally shown on large-scale maps which, together with registers may show for each property, the legal right, the nature use, size and value. 
Land administration is the process whereby land and information about its ownership is effectively in the control of a central authority that regulates the structure and patterns of land ownerships, land use, and access of the public to land resources in such a way that it is used in a sustainable manner from both environmental and economic perspectives. An ideal land administration must be able to include the provision of information on land in an effective and efficient way to correctly identify those people who have interest in real estate and providing information about these interests (such as duration of leases). It must also allow easy access to land for development where it is needed, increase efficiency in land use management through good planning, and promote greater social equity. It should also allow for revenue generation to the government (taxation), maintenance of environmental quality, and provide security of tenure. In Nigeria’s cities, land administration is devoid of the efficiency attributes indicated above. A number of problems are encountered in the current system. Prominent among these is the lack of a centralized database that is easily accessible. Also, International and landing agencies worldwide are increasingly recognizing the importance of improving the operation and management of cities in developing countries. A key component to this improvement is the use of Land Information Management (Willie, 1998). The United Nation (UN) sponsored interregional meeting of Cadastral experts in Bagor, Indonesia declared its vision as “to develop modern cadastral infrastructures that facilitate efficient land and properly markets, protect the land rights of all and support long term sustainable development and management”. In Nigeria, Cadastre started in 1883, yet the problem of management has increased over the years. In Northern Nigeria, much land exists that is not indisputably held by anyone. Of the land held under some sort of title, the greater portions are under customary tenure that has never been encoded and is known to vary in significant respect from place to place. Such title is unregistered and reliant upon only the knowledge of the community elders. Yet, as the slogan has it, the land is the nation’s lasting resource and inheritance of future generations. However, its present use is subject only to controls that even urban planning authorities have trouble in enforcing. It is no wonder that it has been observed that the pattern of growth in most cities of Nigeria consist of built up areas intermingling haphazardly with farmland and unused open spaces. More significant and conspicuous ramification of this is the absence of environmental safeguards in the use of land.

Land administration and management in Nigeria is presently bedeviled with poor remuneration, poor conditions of service, and inadequate logistics; lack of transparency in work processes, delays, and cumbersome manual procedures; poor records management; perceived corruption; mistrust on the part of customary land owners in land administration generally; lack of technical expertise in new technology available; and lack of effective collaboration and cooperation between the agencies. Thus, Nigeria’s land management presents formidable challenges to the land administrator, the planner, the surveyor, the lawyer, the sociologist, the environmentalist, and the economist, especially in an environment where baseline data is scant.
The lack of adequate functional and coordinated land information system and networks underpins this weak system, requiring that land related agencies maintain up-to-date scientific data, maps, and plans. 
In a broad sense, land administration is defined as an operational syste designed to implement land policies. Many definitions are found in the literature endorsing this meaning. For example, the United Nations (1996) defines land administration as “the process of determining, recording, and disseminating information about ownership, value and use of land when implementing land policies.” Similarly, land administration comprises the sub-systems that actualize strategies to implement land policy, and other related policies, within land management systems." Land administration is sometimes viewed as the management of land. From this perspective, the term ‘land administration’ is used to refer to “the processes of regulating land and property development and the use and conservation of the land, the gathering of revenues from the land through sales, leasing, and taxation, and the resolving of conflicts concerning the ownership and use of land” (Dale and McLaughlin, 2009). For this study, the author adopts Barry’s definition (1999) of land administration as a set of operational sub-systems that puts policies concerning land into action. This definition implies that the administration of land is not in itself a strategic process. In particular, land administration does not involve strategic planning or policy development; rather, it is merely an implementation system that follows regulations and rules stated in the policies.

A computer-based land administration system will force standardization in the collation and processing of land data; decrease the cost and space required for storing records; prevent unnecessary duplication; facilitate access to land related data; improve information distribution, reduce the time and cost involved in transferring property rights, processing mortgages, facilitates the monitoring and analysis of market and rental value of land and property; and provide built in mechanism for quality control. The system will permit the integration of records of land ownership, land values, and land use with sociological, economic,and environmental data in support of physical planning. This will allow spatial analysis of any kind - this is the power of the system as a generic tool. The use of a database system will allow managers to re-examine their current procedures and thereby improve delivery. It will also permit better monitoring of organizational performance, providing information on what is happening on the land in a better way so that problem areas are identified and appropriate remedial measures applied.

A Database Management System was used to accomplish this study. Specifically, a Structured Query Language (SQL) database containing information that describes or defines a plot of land among several others within a layout was designed. The SQL database has a client/server relationship whereby other stakeholders from a distance could access it. Interfaces which are user friendly were used for the purpose of extracting the required information of a particular plot within a particular layout, in such a way that every plot involved would have its information coded, and displayed when needed from the database. 
GIS could then be described as an integrated computerized system for the storage, retrieval, manipulation, analysis and display of geographically referenced data (Burrough, 2010; Smith and Johan, 2011). It integrates spatial and other kinds of data or information within single system. It offers the consistent framework for analyzing geographic data by putting maps and other spatial data and information into digital forms. Geographic information allows geoscientist to apply general principles to specific condition of each location on the earth surface, allows for the tracking of what is happening at a place, and helps to explain and provide the understanding on how one place differs from another (Ojigi, 2009).
 GIS is relevant and valuable tool in the information harvest and planning of natural physical, bio-medical, socio-cultural, eco-climate economics, engineering sciences and business environments. The global community is now so dependent on computers and computerizedninformation that we scarcely can do without them. Computerization has opened vast new potential in the way we communicate, analyze our surroundings and make decision. 
The power of GIS comes from the ability to relate different information in a spatial context and reach a conclusion about this relationship. Most of the information we have about our world contain a location reference, placing that information at some point on the globe. When a parcel of land information is collected, it is important to know where the plot is located and its topology. This is done by using a location reference system, such as longitude and latitude and perhaps elevation. Comparing the parcel information with other information such as the location of roads in the vicinity, may show the strategic location of the parcel vis-à-vis the economic value, this fact may indicate that these roads are likely to assist the easy conveyance of building material to site, and this inference can help us make the most appropriate decision about how busy the road might be during physical development. A GIS therefore, can reveal important new information that leads to better decision making. Different kind of data in map form can be entered into a GIS. A GIS can also convert existing digital information, which may not be in map form into forms it can recognize and use. For example, digital satellite images can be analyzed to produce a map of digital information about land use and land cover. 
However, land information system is an important system to support administration of land. Land Information System as defined by FIG is a tool for legal, administrative and economic decision marking and aid for planning and development which consist on one hand a database containing spatially referenced land related data for a defined area, and on the other hand procedures and techniques for the systematic collection, updating processing and distribution of the data. The base of a land information system is a uniform spatial referencing system for the data in the systems, which also facilitate the linking of data within the system with other hand related data. Most countries in the world started with a manual system of recording land information, but from the 1970’s most countries began to initiate some form of computerized land information/automation and mapping system. This was pertinent due to the many problems and constraints that emerge as a result of increasingly complex land ownership, tenure and registration issues. Several important facts associated with the increasingly popular land information system include; 
· Necessity of modern computerized land records information services that those involved in the generation and manipulation of the record can in a timely manner, correctly answer fundamental question about public and private rights and responsibilities to land. 
· Knowledge of the spatial reliability of all data sets of all times so that land and land ownership rights and responsibilities are not incorrectly determined because of imprecise information. This for instance, results in the quick access and efficient monitoring of rates management, particularly rates collection.
The components of land information system are:
· Geospatial data
· Software and programs 
· Hardware system (data server, computer, scanner, computer, network, LAN, WAN)
·  The operator (Surveyor, Land Officers, etc.)
There is no consensus in the cadastral literature on one universal definition of the term ‘cadastral system’. Furthermore, Silva and Stubkjaer (2011) note that most of the time, the meaning of the term ‘cadastral system’ has not been made explicit and its use is typically very loose. As its main goal, this discussion does not aim to debate the various definitions of cadastral systems. Instead, it aims to present the definition which clearly explains cadastral systems as being used by the author in this research. In this study, a cadastral system is defined as a collection of integrated sub-systems which perform processes such as adjudication, boundary definition, demarcation, surveying, registration and dispute resolution (Barry, 1999). The cadastral system is constituted primarily of a set of processes together with an information system (IS). These processes are carried out by institutions and are constrained by the technical and human resources available. Adjudication is the process of determining rights in a land unit (i.e. a parcel, or in more general sense, a physical space). The processes of boundary definition, demarcation, and surveying generally involve marking, measuring and mapping the limits of a land unit. Registration is the official recording of recognized interests in land (McLaughlin and Nicholas, 2009) whereas dispute resolution is the process of resolving conflicts that may arise over a unit of land, Barry, (1999).
The institutions are the environment within which cadastral systems operate. These institutions follow their own regulations, and are given a mandate to carry out cadastral processes. Cadastral institutions may be formal, e.g. a government department, or informal, e.g. atribe leader or a village committee. 
Human resources comprise the people who are responsible for operating the system. These people are required to possess sufficient knowledge and skills to be able to run and maintain the system. Human resources may include, surveyors, lawyers, mapping and data entry specialists, and information system specialists. Technical resources consist of the devices and technologies used to carry out the system tasks. These include devices that support information management, e.g. computers and digital information storage devices; surveying devices, e.g. GPSs; as well as communication and networking infrastructures, e.g. the Internet. Cadastral systems must match the technical and human resources available in a particular situation in order for it to be appropriate. As stated by Williamson and Parkville (2010), cadastral systems designed for developing countries should be simple, flexible, and attainable at low cost. While cadastral systems found in the developed countries are more complex, rigid, and expensive. Information system (IS) is placed at the center of the cadastral system. It is the core component of the system since it integrates the outputs produced by all the cadastral processes mentioned above. Ideally, the information stored in the IS should be comprehensive in terms of spatial and non-spatial information pertaining to land (Barry 1999). In the literature, this component is found to be termed a ‘cadastre’ (FIG 1995; Hensen 1995). Cadastre can be used to denote the Information System component of a cadastral system. Yet, he uses it with caution. This is because, as Dale (1997) stated, the term cadastre has been used differently by every country. Further, occasionally, the terms cadastre and cadastral system are used as synonyms (Silva and Stubkjær, 2011). Three forms of cadastral systems are distinguished namely fiscal cadastre, juridical cadastral and multipurpose cadastre. Therefore, for the purpose of this project, there is need to distinguish cadastral system from cadastre by defining the latter as merely an information system that manages and stores land information, including spatial and non-spatial information. On the other hand, a cadastral system, as defined earlier, is a combination of a set of processes and an information system (the cadastre). 
Cadastre holds a variety of data. According to Navratil and Frank (2004) this data is classified into (1) technical and (2) legal data. Technical data includes positioning, taxation, and planning data. Positioning data provides information about boundaries of areas and creates the reference to the earth’s surface. Taxation data includes data needed for land tax calculation, such as the size of a piece of land, land use type, and location. 
Planning data is represented by land use and existing structures which inform future development. Legal data includes legal rights and encumbrances, such as mortgages and servitudes. Based on the information contained in the information system (i.e. the cadastre), the cadastral system can be classified into three categories according to the purpose it serves (Barry,1999);

• Juridical: serves a legally recognized record of tenure.
• Fiscal: serves as a record for taxation and property valuation.
• Multipurpose: serves both purposes of the previous categories as it encompasses both the fiscal and the juridical records with other information, such as planning, environmental, and socioeconomic information. 
Land information system (LIS) focuses on land parcel as the primary unit of information. It maintains analyses and disseminates information about land ownerships, value, records and registration, land assessment and allocation. The major data fields of LIS include coordinate of beacons, lengths and bearing of boundary lines, area of a plots, perimeter, parcel owner, ground rent, land market value, land use adjoining plots, reference controls etc. It is mainly applicable inbuilt-up or urban areas in large scale maps (e.g. scales 1:250, 1:5000). Land information includes every record about land (agriculture, commercial land use etc) and their market/economic. Therefore, cadastral information is an aspect of Land Information System, just as LIS is an aspect of geographic information system (GIS).	
sGIS help to store and manage large amount of spatially referenced data. It provides analyses tools and therefore helps in a better understanding of the activities on the earth surface. Cadastral information system (CIS) or land information system (LIS) is crucial to any planning and management activity, particularly in our cities. The challenges facing CIS in Nigeria are to:
Determine what data and information is needed at hand in our cities.
Find out if it exists and where;
· Get hold of it, if it exists and how to collect it, if does not exist
· Store this information in easily accessible and referenced form
· Process the data, resolve question of quality, analysis contradiction and incompleteness.
Determine who need the information when and in what format
· Actually up-date and disseminate it as required.

· Relevant government authorities and developers need it for sustainable planning and development.
Basically the components of cadastral information system are not different from the popular five basic components of GIS (data, hardware, software, method of manipulation/analysis and human ware). What differentiate the components of LIS and GIS lies within the purpose and scale of the either of the two. For CIS of district or ward, the use of precise data collection techniques and equipment such as GNSS, total station, digital theodolite and sometimes laser techniques are not to be compromised.
The cost of any land information system is a combination of the data gathering process and data management system. The database management system is just like any GIS system consists of structural spatial data that is based on vector or tessellation with content such as:
· Positional data of object, this can be represented in vector forms as area.
· The attribute data (observed facts about the parcel)
· Spatial relationship between one parcel and another (topology). 
The modern cadastral, according to Cichocinsia (1999) can be described as a full and comprehensive inventory of land ownership, structure, incorporating the official survey land and building designed primarily to meet the need, this can be regarded as “multitask cadastral”. The design of geographic database proceeds through several steps. After user’s requirement definition, the database structure is created conceptually, the physical design is documented to meet user’s requirement. The database is finally constructed and implemented to run a computer. In order to meet the future requirement expansion capacities must be taken into account. 
Kufoniyi (1998) further defined the process of structuring as the logical arrangement of data used by a system for data management. Dastabase creation comes after the database has been logically designed. It is the imputing of data into the computer environment of the database for further manipulation in DBMS. In order to generate information and to support decision making. For this exercise, queries are performed through spatial search operations in conformity to the format of implementing software. 
Using GIS for cadastral management is capable of improving the rate at spatial problems can be solved within a short time. This is because it assists in acquiring storing and retrieving information about land for the purpose of planning and administration. In other words, accurate and exercise is particularly useful in decision making in respect of solving some of the spatial problems.
sIn conclusion, this project presents the procedure involved in using GIS for land management. The procedure begins with a reconnaissance survey; through acquisition of geometric and attribute data; design, creation and management of database; to data analysis and product generation which provides the queries used in displaying the expected results.










                                               CHAPTER THREE
3.0	 METHODOLOGY
​The following are the methods adopted in carrying out land information system analysis of part of Asa-Dam area, Ilorin, Asa local government area,Nigeria.
3.1 	RECONNAISSANCE 
​This is the preliminary field inspection of the project site to be surveyed. It involves the overall view of the entire land in question or the project site in order to plan on how to go about the surveying operation to achieve  the aim of the work in accordance with the survey rules and regulation pertaining to the order of job required (i.e. first. Second or third order), the reconnaissance was done by considering the purpose of the survey operation and method of observation. There are the two types of reconnaissance that are carried out are:-
· Field Reconnaissance
· Office Reconnaissance 
3.2.1	OFFICE RECONNAISSANCE 
​Information about the study area like existing map/plan of the project site and preferably historical data of the site in question, letter of notification, necessary information equipment needed to carry out the survey and coordinates of control point was carried out under this section.


3.2.2	FIELD RECONNAISSANCE 
At this stage, we visited the project area and take note of the crucial points, locating of existing control points, drawing of the reconnaissance diagram and also the determination of the best method for the Survey.
3.3.1	EQUIPMENT USED
Total Station and its accessories.
3.3.2 	HARDWARE 
1. Laptop Computer 
2. Mouse
3. Printer etc.
3.3.3	SOFTWARE 
The following Software was used:
1. Microsoft word
2. Microsoft Excel
3. Note Pad
4. Google Earth
5. ArcGis 10.0
 

3.4 CONTROL CHECK
[bookmark: _Toc519633078]It is not enough to work from whole to part but it is equally expected that the set of controls to be used are properly checked to ascertain their suitability for the job. The in situ check for both linear and angular measurements as well as the coordinates.3.5 Control Check Procedure (Control Comparison Method)

In order to ensure the reliability and accuracy of the existing control network, a control comparison was conducted as part of the pre-observation checks. This procedure involved reoccupying selected known control points within the project area and measuring their spatial relationships (coordinates, bearings, and distances) to other established points. The results were then compared with the original coordinate records to determine any positional shifts or inconsistencies.
Procedure:
1. The total station was set up over a known control point, leveled, and oriented.
2. Observations (angles and distances) were taken to adjacent known control points.
3. Coordinates of the observed points were computed based on the measurements.
4. The computed coordinates were compared against the recorded coordinates.
5. Differences (∆Easting, ∆Northing, ∆Elevation) were calculated for each control point.
Table 3.4.1: Coordinate of the observed and the original values of PT 31
	PILLAR
	NORTHING
	EASTING
	STATUS
	REMARKS

	PT 31 (KW/AW/ 1206)
	934630.687
	668601.336
	 
	ORIGINAL

	
	
	
	
	

	PT 31 ( KW/AW/1206)
	934630.677
	668601.356
	FIXED
	OBSERVED

	DISCREPANCY
	0.010
	0.020
	 
	 


Table 3.4.2: Coordinate of the observed and the original values of PT 32
	PILLAR
	NORTHING(m)
	EASTING(m)
	STATUS
	REMARKS

	PT32 ( KW/RB/37) 
	934634.584
	668590.327
	 
	ORIGINAL

	PT32 ( KW/RB/37) 
	934634.563
	668590.349
	FIXED
	OBSERVED

	DISCREPANCY 
	0.021
	0.022
	 
	 


Table 3.4.3: Coordinate of the observed and the original values of PT 33
	PILLAR
	NORTHING(m)
	EASTING(m)
	STATUS
	REMARKS

	PT33 KW/RS/12210) 
	934663.590
	668506.841
	 
	ORIGINAL

	PT33 KW/RS/12210) 
	934663.579
	668506.861,
	FIXED
	OBSERVED

	DISCREPANCY
	0.011
	0.020
	 
	 



3.5	Control Check Procedure (Control Comparison Method)
In order to ensure the reliability and accuracy of the existing control network, a control comparison was conducted as part of the pre-observation checks. This procedure involved reoccupying selected known control points within the project area and measuring their spatial relationships (coordinates, bearings, and distances) to other established points. The results were then compared with the original coordinate records to determine any positional shifts or inconsistencies.
Procedure:
1. The total station was set up over a known control point, leveled, and oriented.
2. Observations (angles and distances) were taken to adjacent known control points.
3. Coordinates of the observed points were computed based on the measurements.
4. The computed coordinates were compared against the recorded coordinates.
5. Differences (∆Easting, ∆Northing, ∆Elevation) were calculated for each control point.
3.5.1 DATA SOURCE
Control coordinate were given from existing map, which is considered as secondary data. This was plotted using AutoCAD. There are two main source of data used primary and secondary source.
3.5.2PRIMARY SOURCE
This involve the collection of the X, Y and Z coordinate (Spatial data) using land surveying Technique with Total Stationand its accessories.
3.5.3 SECONDARY SOURCE
This type of source that was gotten from the google earth application for land information system of part of Asa DamAgakaarea. Ilorin, Kwara State.
3.6.1	​GEOMETRIC DATA ACQUISITION
This involve the acquisition of both Northing, Easting AndHeight value of features that are present on the project site. In the aspect of this project digital land survey method was adopted.
3.6.2	​ PERIMETER 
This coordinate of the boundary pillar of the project site were obtained through perimeter traversing of the area 
3.6.3	DETAILING
​Detailing refer to fixing of features that are found in an area where survey operation had been carried out. Building, Roads, Electricity pole and other facilities located within the project area were detailed using land survey method.
3.6.4​ATTRIBUTE/ SOCIAL SURVEY
​This aspect of data acquisition entails the collection of other data which Such data were directly related to the features to which geometric data was acquired. They included building names, the purpose of which the building is used for etc.
​To collect attribute data, questionnaire Survey was employed. This involve oral interviews, reading information from sign posts, wall signs, virtual observation, etc.
3.7.1	DATABASE CREATION/IMPLEMENT
For efficient and effective management of data in the computer environment, data item are usually arranged and stored in a database or databank. The content of this database could be in form of a text, number, polygon or graphics. The creation of this database involved the combination and storage of the acquired graphical and attributes data obtained in former designed GIS database of a generic structure for the purpose in spatial analysis and queries on project site
In the creation of a land information system data mode, a widely used technique called layering was employed. The features that are present within the project site have been classified into different layers in the AutoCAD software independently. The polyline entities were joined using the polyline tool while appropriate symbols were used for the point entities. These layers were then exported to ArcGIS environment where shape files was created using attributes fields as conceptualized in the schema. These attribute table were then populated accordingly with attributes values for each particular entity as observed in the field and from the social survey template (attached as appendix)
The personal Geo database was then created finally in Arc Catalog environment. Where other tables that are non-geometric where created while the already created shape files where imported. Relationship between these tables were also established and the tables were later populated in the Arc Map environment. The following are some of the table created
3.7.2	DATABASE MANAGEMENT SYSTEM (DBMS)
​According to Dale and McLaughlin (1998), database management system was defined as a computer program to control the storage, retrieval and modification of data in the database. DBMS comprises of set of programmers which are used to maintain and manipulate the data orderly and acts as the central control over all the interactions. It is manages that data using alphanumeric data with limited capabilities of performing spatial queries 
​A DBMS must allow the definition of data and their attributes and relationships as well as providing security and on interface between the end users and their application and the data themselves it reduces redundancy. Therefore, Arc GIS 10.0version was used to create, manipulate, maintain and access the database easily.
3.7.3​	DATA QUALITY
Some forms of quality control and quality assurance were incorporated in the project at every phase. These include conformity with data templates, data competences and data accuracy. Conformity with data templates in this premises refers to the degree to which the captured data conformed with the designed templates, while data competence was understood as the degree to which the available data in the report and for which there are specific templates have been extracted.
3.7.4    ​DATA INTEGRITY
​The data captured as exactly downloaded into the system then exported to AutoCAD via notepad and eventually into Arc GIS. The process involves ensuring that the data in the database were accurate and setting of certain constraint to prevent inconsistency in the database.
3.7.5​	DATA SECURITY
​Security is of great concern to land administration because of the legal implication of cadastral records. Security of the records is of almost importance to all concerned. This includes:
· Physical and system security 
· Physical security: The use of burgling proof, firefighting equipment controlled access, proper records of the moment of personal and our of the office circuit break
· System Security: Uninterrupted power supply (UPS) will be used to control voltage, use of passwords and backups
In view of the foregoing, locking mechanism was adopted to protect the data in the database from unconscious deletion. Password was used to prevent unauthorized user from breaking into the database and a back up was created for the whole project on the rentable DVD.
Having succeeded in analysis the methodology employed in the execution of this project to arrive at the successful completion. It is equally necessary to examine the processes undertaken to ascertain the reliability and effectiveness of the created land information system
[bookmark: _Toc203031245] 3.8.1.	DATA PROCESSING
AutoCAD and ArcGIS were used for plotting and database creation.
3.8.2.	DRAFTING AND PLOTTING
​During plotting of the data, was firstly used to plot out all the points that are picked on the field. The downloaded data of those points were well arranged in the Microsoft excel. The following steps were carried out:
1.  The data was save on the desktop for easy location
2. AutoCAD 2007 was launched
3. All the necessary parameters were set ranging from the drawing units, text, point style and others
4. The data was then located on the desktop through the Civil CAD and opened,
5. The refresh button was clicked and the data was refresh with a successful message displayed
6. Then the zoom extend was used to bring all the plotted point into view.
The Civil CAD plotted the coordinate along with their point ID and this make the detailing of the features (such as Roads, electric poles and other) quite easier when transfer into AutoCAD environment.
3.8.3​	DATABASE CREATION PROCEDURES
​The plan in the AutoCAD format was added as data on ArchMap10.0. on Arc Catalog, a file Geo-database was created and subsequently a feature classes such as the line feature for the roads and others and polygon feature for the buildings.
Below are the procedures:
1. A folder was created for the project on the desktop and the plan with Dwgextension was saved in it,
2. ArcMap in ArcGIS10.0 software was launched
3. Then an empty new map which was displayed after loading was clicked on the minimize catalog on the right side was then maximize to view the ready created folder which contain the drawing in the AutoCAD format. The drawing was dragged from the folder and placed on the empty map and then the coordinate system was set.
 
 
 


 


CHAPTER FOUR
4.0	SPATIAL ANAYSIS, DATA PROCESSIN AND PRESENTATION
4.1 	SPATIAL ANALYSIS
         Spatial analysis is a specialized function that distinguishes GIS from other information systems. It entails the examination of spatial and attributes characteristics of geographic features that are within the database to establish relationships from which spatial problems can be tackled. In this project work, spatial analyses were performed to select, combine and intersect existing geospatial data-sets in order to generate new information suitable for answering specific spatially-related questions.
    The results from these analyses can be shown in a number of ways depending on the required output format. Where attribute information about map features are required, they can be presented as tables containing such valves as are needed from the query analysis. They can also be presented as maps with legend information showing the queried features and their topological relationships with other features shown on the map.
4.2. 	TESTING OF DATABASE
     This is carried out to ascertain the quality of the database created, it was necessary to tryout the database so as to determine if information could be readily retrieved from it as required. Testing the database was important to determine whether the established relationships between features and their characteristics attributes are so represented on the database.
 
4.3.1 	QUERIES
     Queries are specific questions in the form of "what is where", "where is what", "when" or how long has it been there. This provides answer to the needed information through processing or manipulating spatial data.
4.3.2	SPATIAL QUERY
   Queries were designed for the purpose of retrieving information from the database. The queries performed in this project gave answers to certain generic questions asked from the database. This was made possible as a result of the implicit link of both the spatial and attributes data. The queries were based on the products from the analysis carried out on the database.
4.4	SINGLE CRITERION QUERY
A single criterion is carried out where one condition is used to design query. This condition is used to retrieve the information from the database. An example of a single criteria query is shown below
[image: ]

Figure: 4.4.1 Shows a single query made on the database of the project
Query 1: The query one is in interested in selecting or showing the built up area that have an area less than 196.12msq/m2
Syntax: built _up _area <196.12msq/m2
[image: ]
Figure: 4.4.2 showing the question made on the database for built _up _area <196.12msq/m2

[image: ]

Figure: 4.4.3 showing the result of the query made on the database for built _up _area <196.12msq/m2 in form of a table

[image: ]
 
 Figure: 4.4.4showing the result of the query made on the database for built _up _area <196.12msq/m2on the plan
Discussion of Result
Figure 4.4.3 and 4.4.4 Shows the built up area that have an area less than 196.12msq/m It  consists of the syntax  model  or  the  query  builder  box,  attribute  table  as  well  as  the  map  of  the selected plot in mint blue color. The result shows that 15 built_up_areaout of the 44built _up _area have an area less than 196.12msq/m2


4.5	MULTIPLE CRITERIA QUERY
The database created is then used for implementing several selection queries in determination of user-defined requirements such as built up area whose purpose are for commercial or private use, year of construction, type of building (bungalow,2 story, duplex etc.) and other security which will be effective in planning in such environment.

Query2: The query 2 is interested in showing the building area that are greater than 403.99m2and their purpose that are used for commercial 
Syntax:built_up_ area > 403.99 m2ANDtheir purpose are for commercial use.

[image: ]
Figure:4.5.1 showing the question made on the databasefor built _up_ area > 403.99m2 and their purpose are for commercial use.

[image: ]Figure: 4.5.2 showing the result of the query made on the databaseforbuilt _up_ area > 403.99 m2 and their purpose are for commercialusein form of a table 
[image: ]
[bookmark: _Toc203031395]  Fig: 4.5.3 showing the result of the query made on the database for built _up_ area > 403.99 m2 and their purpose are for commercial use on the plan
 Discussion of Result
Figure 4.5.2 and 4.5.3 Shows the built _ up _ area > 403.99㎡and purpose are commercial on the planIt  consists of the syntax  model  or  the  query  builder  box,  attribute  table  as  well  as  the  map  of  the selected plot in mint blue color. The result shows that 2 built _up _area out of the 44 built _up _area have an area greater than 403.99 m2 and their purpose are for commercial use.
Query3: The query 3 is interested in showing the vacant area less than or equal to 901.99m and are not fenced to query about the vacant area of land less than or equal to 901.13m2and are not fenced 
Syntax:vacant_ area <= to 901.13m2AND are not fenced 
[image: ]
















Figure: 4.5.6showing the question made on the database for vacant_ area less than or equal to 901.93m2and are not fenced 

 
 
 
[image: ]
Figure: 4.5.7showing the result of the query made on the database for vacant_ area <= 901.13m2and are not fenced in form of a table
[image: ]
Figure: 4.5.8 showing the result of the query made on the database for vacant_ area <= 901.93m2and are not fenced on the plan.
 Discussion of Result
Figure 4.5.7 and 4.5.8 Shows the vacant area less than or equal to 901.93m2and are not fenced on the plan It  consists of the syntax  model  or  the  query  builder  box,  attribute  table  as  well  as  the  map  of  the selected plot in mint blue color. The result shows that 5 vacant_areaout of the 12vacant _area have an area less than 901.93m2 and are not fenced.
4.6 RESULTS ANALYSIS
[bookmark: _GoBack]The results analysis gotten from this project can be used by authority in charge to facilitate planning on the land available to also know certain features about the area in question such as the type of building, the purpose of the building etc. The pie chart shows the representation of the features that existing the project site, it also shows the percentage of the each features.
Table 4.1: RESULTS ANALYSIS​
	LOCATION
	SIZE   
	PERCETAGE

	Total built Up Area   
	1285.2724                 
	42.3%

	Vacant area                 
	48165.342        
	52.2%

	Total Road Distance (meters)  
	1685.195
	5.5%	Comment by ASONIBARE: In what area can you apply this data above? Draw pie-chart of the analysis.
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4.7APPLICATION OF PRODUCT
1. It facilitates the use of GIS for effective land management and physical planning.
2. It can be used for distribution of infrastructural facility in the study area.
3. It can be used for utility distribution, planning and operation.
4. The product will provide an integrated approach to analysis of land information.
5. It can be used for sustainable land development project in the study area 
4.8 SPATIAL SEARCH
         The database developed/created was queried in order to reduce the spatial variation in the various information categories ranging from built up area, vacant area, electric poles, and roads (as revealed by the database created) were used for the information system.
4.9 SPATIAL DEPENDENCE
     Information system is not the same in every place, even within the project area, to talk of the whole institution neither the whole state, therefore, to detect the information increment/decrement within Part of Asa Damarea,Agaka ( which is the study area) the strength of spatial relationships between the attributes must be established, the strength is known as "Spatial Dependence" and is based on Waldo Tabler's "First Law of Geography" whereby everything is related to everything else, but closer things are more related. Spatial dependence must be measured to establish a relationship limit between the environment and how the facilities is used by the people. This dependence willlikely changes over the study area as the environmental factors change (Haining, 2003). This is known as a spatial process, and when it changes across space it will non-stationery. This cannot be measured just by visually determining what is on ground because it is subjective and this must be done with a scientific approach to achieve a more concrete and precise information.
Screen-shot showing the database created for the study area
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CHAPTER FIVE
5.0 COSTING, PROBLEMS ENCOUNTERED, RECOMMENDATIO AND CONCLUSION
5.1	COSTING
The costing of this project was done using the Nigeria Institution of Surveyor’s (NIS) professional scale of fees for consultant in the construction industry. This stages how the total cost that was spent on the project from day one to the final stage.
5.1.1	RECCI
	PERSONAL
	DAYS
	RATE
	TOTAL

	SEN SURVEYOUR
	1
	15,000
	15,000

	ASS SURVEYOUR
	1
	8,000
	8,000

	TRANSP0RT
	1
	7,000
	7,000

	BASIC EQUIPMENT
	1
	8,000
	8,000

	
	
	
	38,000





5.1.2 BEACON=2,100X5=10,500
5.1.3 BEACONING
	PERSONAL
	DAYS
	RATE
	TOTAL

	ASS SURVEYOUR
	1
	8,000
	8,000

	BASIC EQUIPMEN
	1
	8,000
	8,000

	TRANSPORT
	1
	7,000
	7,000

	TOTAL
	
	
	23,000



5.1.4 TRAVERSING
	PERSONAL
	DAYS
	RATE
	TOTAL

	ASS SURVEYOUR
	2
	8,000
	16,000

	BASIC EQUIPMENT
	2
	8,000
	16,000

	TRANSPORT
	2
	7,000
	14,000

	TOTAL
	
	
	46,000





5.1.5 DATA DOWNLOADING\PL0TING
	PERSONAL
	DAYS

	RATE
	TOTAL AMOUNT

	SEN SURVEYOUR
	2
	15,000
	30,000

	ASS SURVEYOUR
	2
	8,000
	16,000

	TRANSPORT
	2
	7,000
	14,000

	CONSUMABLES
	2
	7,000
	14,000

	TOTAL
	
	
	74,000



5.1.6 INFORMATION PRESANTATION
	PERSONAL
	DAYS
	RATE
	TOTAL  AMOUNT

	ASS  SURVEYOUR 
	1
	8,000
	8,000

	TRANSPORT
	1
	7,000
	8,000

	TOTAL
	
	
	15,000



SUB TOTAL =206,500
5.57 CONSTIGENCY
206,5005100=10,325
5.58 VAT=7.5
206.500100.5
5.59 ACCOMODATION
206,500
5.5.10M0BILIZATION AND DEMOBILIZATION
206,500
206,500
10,325
15,487.5
3,097.5
20,650
256,059
5.2 	Problem Encountered
During the execution of the project the main problem encountered was in the aspect ofsocial survey. Residents refused to give out information about their land due to the fact that they were not notified before and took serious permission before they could comply,some were not around during our visit to their house
5.3 	Recommendations
The following recommendations are suggested after having executed the project successfully:
i. The application of the product should be used for planning, the integrity of the job must be maintained and provision of back-ups storage and maintenance of the database must be ensured at all times.
ii. There should be reference to any cadastral information system before any physical development on a land.
iii. A copy of produced map and its usage should be presented to the site used for
documentation on their part and usage as at when due.
iv. There must be a routine and systematic documentation of all spatial database for all projects carried out by the students for future reference and usage.
[bookmark: _Toc203031260]  5.4	Conclusion

The project based on incorporating the digital technology into land administration to propagate the switching from convectional or analogue system of storing, assessing, manipulating and retrieving land data. The techniques and general procedures for cadastral information system were fully described in the study. The study also shows how computer technology has come to play a vital role in keeping land records by making possible for information to be kept in different formats, allowing them to be assembled in any desired manner by individuals, ministry or parastatals that are directly involves with land related matters in satisfying their required needs.
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BLD1
668626.797,934915.257
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