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ABSTRACT 

For a city, GIS coordinates the technology, 

programming, and information needed to capture, 

manage, dissect, and display all forms of geology 

referenced data. GIS innovation allows a city to 

see, question, and comprehend data from a variety 

of perspectives. As GIS-based maps, reports, and 

graphs, it's not difficult to see links, examples, and 

patterns. GIS can play a key role in empowering 

government interfaces where citizens may voice 

issues, in addition to empowering metropolitan 

areas to be more proficient,Comment on the state 

of the city foundation and the remedial measures 

taken by city officials. Subjects can also gain 

access to the city's ground-breaking strategies and 

provide feedback on the proposed development 

projects. The usage of GIS to upgrade the elements 

of urban communities in order to influence them to 

become impressive urban places is illustrated in 

this work. 

Keywords:  Gis, Geographical Information 

System, Global Positioning System,  Remote 

Sensing,  Smart City. 

 

I. INTRODUCTION 
Intense urban communities are broadly 

defined as a smart city as one in which human, 

social, and traditional transportation, as well as 

modern (ICT) correspondence, framework, and 

reasonable monetary advancement, contribute to a 

high quality of life by connecting with the 

management of common assets through 

participatory activity(Roulston, 2013). The concept 

is still being developed as a new means of dealing 

with urban improvement and management. A 

clever city caters to the broad public's flourishing 

by combining urban planning frameworks, 

proficient administration conveyance, and intense 

administration, Energy management and asset 

protection through the basic application of 

innovation and instrumentation, resulting in social, 

financial, and long-term development. The 

Ministry of Urban Advancement's mission is to 

promote the creation of economically vibrant, 

comprehensive, capable, and cost-effective urban 

settings. The Mission, along with the vision, is to 

advance urban communities as financial growth 

engines by stimulating the construction of value 

urban foundations, with assured benefit levels and 

efficient administration(Lateh & Muniandy, 2010). 

Smart city is a flourishing global marvel, there are 

vibrant metropolitan regions all around the world. 

More than 2000 Smart City enterprises have been 

started or are in the works throughout Asia, 

Europe, the Americas, and Africa, according to the 

review there were more than 1,7500 in 2018, with a 

yearly increased development level of 30%(van den 

Hoven, 2007). Governments, municipalities, 

property developers, and other stakeholders are 

among the partners.Utilities, information 

technology firms, engineering firms, architectural 

firms, telecommunications firms, infrastructure 

providers, grid providers, building systems 

suppliers, and even automakers are among the 

companies involved. 

 

Smart Cities and Geographic Information 

Systems (GIS) 

The growing political and monetary 

importance of GIS – notably in the most recent 

decade  is one effect of the shift towards an 

advanced society that is heavily reliant on data. 

While GIS are (on a fundamental level) as old as 

human culture, the recent advances in data and 

connectivity developments have opened up a slide 

of new possibilities(Sretenović et al., 2016). GIS 



 

     

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 4, Issue 4 Apr 2022,   pp: 916-919 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0404916919     Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 917 

evolved from traditional geographer's work with a 

significant dedication from many advances such as 

software engineering, data innovation, remote 

detecting, promotes sight and sound world, and so 

on, or a cartographer's equipment for reviewing and 

planning to a rapidly developing important 

innovation for comprehending our globe and linked 

geospatial opportunities in order to promote a 

reasonable world. GIS technology overcomes any 

barriers between various parts and serves as a 

coordinated cross-sectoral stage for gathering, 

overseeing, aggregating, investigating, and 

visualising geospatial, transient data for sustainable 

urban planning, development, and 

administration(Abdullah et al., 2010). GIS's 

immense esteem and broad applicability are 

certainly driving some major modifications in the 

world around us these days GIS was initially 

created as a framework for capturing, storing, 

questioning, dissecting, and displaying geologic 

referenced data; however, with the advancement of 

web and mobile innovation, GIS has expanded as a 

broad term and a total bundle, which can allude to a 

wide range of current advances and propel forms, 

and has become more standard, increasing people's 

understanding of urbanisation and 

associations(Khader, 2008).  

GIS is now discover its place among the 

chiefs for surveying and developing acceptable 

urban arrangements and astute places to live, learn, 

interact, mix, and develop as a key basic leadership 

apparatus.. Geographic information systems (GIS) 

are being used to provide arrangements in many 

parts of a taxpayer-supported institution, as well as 

in businesses and industry(Jepkorir, 2017),(Nasir et 

al., 2017). For the collection, handling, 

administration, and presentation of spatial data, geo 

information technology is being used in the 

evaluating, building, arranging, and coordination 

processes. The potential to expand proficiency is 

the key reason why organisations are investing in a 

GIS. These frameworks can be used to help design 

and deliver new types of services to people, such as 

better transportation and administrative data. 

 

GIS components and composition elements 

A data framework is made up of a 

collection of approaches linked to sets of raw data 

in order to provide data that supports basic 

leadership forums. The goal of all GIS is to provide 

basic leadership, because the spatial component of 

the data is the associating component of the data, 

checking land use, natural resources, transportation 

capabilities, monetary exchange, and other 

concerns using spatial segments is an optional 

goal(Code et al., 2021). Along these lines, a GIS 

should include a number of capabilities that aid the 

core leadership process. The framework should be 

able to store data, represent and control data, 

perform logical and illustrative methodology, and 

conduct expectations and reenactments. 

Equipment, programming, information, and 

applications, as well as their elements, are the four 

main components of a GIS, it's worth noting that 

the product is separated into Geodatabase, 

necessary and pro programming shells, and 

geodata. The geodata segment is divided into two 

types of configurations: specific and 

fundamental(Yaakup et al., n.d.). 

1.Software: The software elements of a GIS consist 

of mechanisms from: 

-Data input and verification processes;   

-Data storage and database management;   

-Data output and presentation;   

-User interaction components; and an   

-Operating system.  

Hardware: The hardware aspect of a GIS consists 

of the following:  

-Data input – digitalize, scanner, network elements, 

and keyboard.   

-Data storage – disc drives, magnetic drives, optical 

storage.   

-Data output and performance – screen, printer, 

plotter, VDU (visual display unit).   

-CPU (central processing unit)   

-User interaction – order input.  

 

Data   

The information that GIS controls, 

examines, and exhibits is a significant feature; the 

gathering, displaying, and structuring of 

information is vital to GIS's successful plan. As the 

level of fulfilment and exactness, as well as the 

nature of the database structure, must be high, the 

collection of spatial information is both time and 

expense intensive. Geometric and topical 

information are commonly found in spatial 

data(Latu, 2009),(Singh et al., 2016). Topological 

data is incorporated into geodata, whereas up-to-

date information is just different in type. Geodata is 

information about the earth's surface.It represents 

the location of individual elements on Earth, 

including topography and framework. Through 

these geographical references, geodata can be 

linked to one another, laying the groundwork for 

subsequent investigation and evaluation. Geodata 

can be divided into two categories: necessary 

Geodata and application-specific Geodata. They're 

referred to as "topic information”(Milenković & 

Kekic, 2016). 
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System Requirements for Geo-information 

The ability of a Geoinformation 

framework to explore geographic information 

determines its quality. This is a key difference 

between GIS and mapping frameworks and CAD-

based frameworks. Clients can access and even 

manage regulatory information using GIS (e.g. 

Asset information, tax collection information and 

geographic area, and so forth.)(Abdullah et al., 

2010),(van den Hoven, 2007). The GIS 

methodologies and practises shown below are 

standard. Content retrieval from a database that is 

spatially guided, with the purpose of allowing 

clients to search for information based on specific 

features. Regionalization is a term that refers to the 

(characterization of spatial marvels, speculation). 

Articles on space research (territories, removes in 

total and relative space and so forth.). Geographic 

superposition of numerous points from compatible 

and non-harmonious models (layer concept), i.e. 

consolidated data analysis. Examining your 

neighbours (e.g. Catchment regions, area 

perceiving issues). Examining the association and 

the system (counting spatial measurements). GIS 

can access and manage a large a large amount of 

geographic information A large number of 

intelligent questions are available. about the region 

and related features of spatial information should 

be possible to play out with viable information 

access(Roulston, 2013). The framework should be 

designed with a high degree of adaptability in 

mind, with the purpose of meeting the particular 

demands of a diverse group of clients. 

 

Smart Cities in Nigeria 

Abuja is the city of Technology, a joint 

Abuja Geographical Information Systemwill assist 

in city administration, e-administration, ICT 

framework and esteem included administrations, 

such as proposing and executing smart home 

arrangements and computerised ways of life for 

Abuja residents. Touch-point computerization, 

occupancy-based lighting, entryway and movement 

sensors, and bar indications will all be available in 

the capital city(Sobeih, 2005).the monitoring unit 

will have a headquarters  at the main city to 

monitor the entire IT setup and react quickly during 

emergencies, as well as energy-efficient cooling 

systems rather than exposing and cooling, and 

novel trash collection systems.Automobiles will be 

parked outside, and ordinary paths will be rerouted 

to the downtown area. It is utilising GPS and GPRS 

technologies to cover robust garbage management 

and maintain parks and road lighting via PDA 

images, thereby putting in general society space. 

Abuja has a modernised building-design approval 

scheme; Nasarawa has chosen geographic data 

frameworks (GIS) to institutionalise property 

charge administration; and Kaduna Utilities 

Company has an IT-enabled KGIS centre and client 

database. 

 

Smart City Services using Geographic 

Information  Systems GIS 

Perceptive city are suitable for assisting 

approach producers in managing and conveying 

geographical information by geographic area, as 

well as integrating this information with current 

applications(van den Hoven, 2007). This can be 

used to visualise situations, widen knowledge, 

make more informed decisions, and address 

complicated difficulties, such as asset management 

assemble and compress data across geographical 

areas, for example,By examining and visualising 

resource use designs, you can trace the growth of 

benefits through time, spot trends, and predict 

future events with more precision. Water 

management use sophisticated sensor networks and 

advanced figuring and analysis to aid better-

informed water approach and administration 

decisions. Wrongdoing counteractive action brings 

together data from company sales, such as crimes 

or episodes, dispatch history, and captures. 

 

II. CONCLUSION 
This study shows how the Geographic 

Information System (GIS) can be used in various 

aspects of structural design, as well as a couple of 

examples of active urban communities in Nigeria. 

GIS has risen from the logical research centers and 

the traditional cartography table to become the 

backbone of urban and regional planners and 

arrangement makers. GIS is a growing method that 

may be effectively used for making the best use of 

resources in everyday life; as a result, it is a critical 

tool for transforming urban regions into Smart 

urban communities.Both the government and the 

occupants benefit from capital territory various 

tremendous benefits. The persistent use of GPS 

into another store of consistent, precise data, which 

is subsequently shown in various ways, necessitates 

mindfulness and specific knowledge of the GIS. 
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