
 

 

Geographic Information System 

 

Every decision that we take today is largely driven by location and has spatial 

connotation directly or indirectly. In this unit we will learn about Geographic Information 

System (GIS) –a modern day spatial decision making system. GIS has come a long way from 

digital mapping to decision making, invoking simulations, creating networks, evolving models 

based on big geo- data analytics and all gearing for real time decision making with prediction 

capability. That is where lies the power of geospatial domain and of which Geographic 

Information System is an important part. The users of this technology have multiplied manifold 

from few specialists in Universities, space research centres , government departments, and 

industry to a lay man. 

 The usefulness of GIS is driven today by many pull and push factors and the rapid 

changes taking place around natural ecosystem. To meet the ever increasing demand created by 

huge population on infrastructure development, rural and urban planning, safe neighbourhood, 

multiple transportation facilities, disaster readiness of the community, conservation of nature 

require a holistic approach with careful understanding of space , created geography and /or 

varied dimensions of geographical aspect of the earth. Availability of multiple datasets collected 

from ground platform, aerial platform and space platform have given a new meaning and 

understanding of the existing locations. Use of GIS capturing various layers of these data sets 

have definitely added value to the usefulness of the decisions taken by the respective experts of 

the varied fields. We will study the basics of GIS in this lecture and empower ourselves in 

understanding the various dimensions of Geographic Information System as noted in the learning 

outcomes below. 

 

What is Geographic Information System? 

GIS is a discipline generating massive interest worldwide. It is an interdisciplinary area used by 

heterogeneous groups what you find is that since mid-1950’s GIS as a subject has evolved 

changes taking place in “theoretical framework, technological improvements and institutional 

involvement in organizational improvement and inclusive nature” in the GIS field. It has a 

capability of using large data sets , performing multiple geo-analytics and at the same time geo-

visualizing it as per the requirement. But all this begins with georeferencing –tagging different 



 

 

locations. To begin with, let us try to understand different definitions of GIS given by different 

authors. This will help us in giving a meaning to Geographic information System and understand 

various capabilities that this technology has a scope to offer.Marble (1983) define Geographic 

information System simply as a “A Spatial Data Collecting System”. Clarke (1986) and 

Burrough (1987) expands the meaning by stating it as a“Computer Assisted System to Capture, 

Store, Retrieve, Analyse and Display the Spatial Data in a particular Organization’” and as 

“Powerful Spatial Tool for Collecting, Storing, Retrieving, Transforming and Displaying Spatial 

data from a real world” respectively and “A Computer based System that provides four sets of 

capabilities to handle georeferenced data : data input ; data management; manipulation & 

analysis; and data output” by Arnoff(1989), and with Parker (1988) defining it as “An 

information technology which stores, analyses, and displays both spatial and non-spatial data” . 

ESRI (2017) explains the capability of “Geographic information System (GIS) as a system that 

let us visualize, question, analyse and interpret data to understand relationships, patterns and 

trends” 

GIS brings together the ideas developed in various fields such as Geography, Computer 

Science, Mathematics, Civil Engineering, Surveying, Economics, Town planner and Agriculture 

to name a few. Some related names of GIS with similar characteristics are:  

“Multipurpose geographical data system”; “Computerised GIS”; “Image-based 

information system”; “Land resource information system”; “Natural resource management 

information system”; “Spatial data handling system”; “Spatial information system”; 

“Environmental information system” ; “Automated GIS and Knowledge based GIS”. 

 

 

The strength of GIS is its ability to integrate multiple data options considering both 

spatial data with non-spatial data (descriptive information about the spatial data). It has 

advantages over other similar system which are listed down below: 

1. GIS visualises where, when, what and why possibilities which is just not feasible with 

any other software system. 

2. GIS enables to create a comprehensive framework to a concern in hand. It supports the 

policy and decision makers to arrive at the right ground reality. 



 

 

3. GIS enable cost saving from greater efficiency; better decision making through improved 

communication and record keeping. 

4. GIS predict events/outcomes derived based on multi-criteria analyses carried out using 

the appropriate thematic layers in GIS. 

5. GIS assists in planning strategies, especially useful in case where disastrous events 

demands quick decision making. 

6. GIS is also becoming essential in designing and prescribing actions in different regions 

after understanding what is happening and what will happen in geographical space. 

7. . 

8. Moreover, through different combination of data sets and geo-analytics GIS generates 

new ideas never before thought of using earlier studies. 

9. Above all, GIS geo-visualizes the scenarios given the current situation, how the 

simulation would look like and its consequences. Such scenarios greatly assist disaster 

managers to plan for future and safe human lives. 


