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1. General Information

Course Code : EVNS - 501

Course Title : Geographical Information System

Number of Credits : 4.5 ECTS

Course duration : 18 Weeks

Level : Postgraduate

Course Teacher : Prof. S. Jayakumar

Prerequisite : Basic understanding on Mathematics (school higher level), English 
language skill, computer operation (Windows/Mac). 

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



2. Course description

This course provides the fundamentals and basic concepts of 
Geographical Information System. The basic methods and procedures 
in Quantum GIS is also taught in the course. The basic operations such 
as downloading of open source satellite data, geometric correction of 
topo maps, digitization, head-up interpretation and map composition 
are also being taught as part of this course.

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



3. Course goals

The main course objective is  to provide a basic understanding on What 
is GIS and how it can be used to various fields.  This course allows the 
students to acquire hands-on knowledge and skills on GIS software, 
data handling, spatial analysis. 

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



4. Course outcome
By the end of the course, successful students will:

1. Know the basic concepts and fundamentals of geographic information system

2. Handle GIS software independently

3. Know the different between spatial and non-spatial data, data quality and analysis

4. Approach the environmental problems spatially to find suitable solutions.

5. Handle raster and vector maps and other spatial data to integrate into GIS domain

6. Apply the spatial methods and procedures to find solutions to the environmental problem

7.  Be able to identify the root cause for the problem 

8.  Be able to prepare strategic solution to the environmental problem

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



5. Course structure
5.a. Course Content

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein

Week -1 Fundamentals of remote sensing

Components of RS

Week -2 Electromagnetic radiation

Atmospheric window and effects of atmosphere

Principles of Scanner and CCD array

Week -3 Types of Sensor and bands

The pixel

Spectral reflectance of soil, water and vegetation

Week - 4 Thermal Remote Sensing

Microwave Remote Sensing 

Week - 5 Satellite and Sensors 

Satellite orbits and for different resolution

Week - 6 Digital image processing-mosaicing, histogram equalization 

Image Classification

Week - 7 Air borne and space borne data: Fundamentals of photogrammetry, aerial cameras, planning of aerial photography

Week - 8 Planning of aerial photos and characters of aerial photo

Types of Aerial photos, Photogrammetry

Week - 9 Elements of aerial photo interpretation

Week - 10 Satellite data availability - Indian space agency - data centre and USGS Earth Explorer



5. Course structure
5.a. Course Content
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Week 1 Introduction to GIS

How does GIS work?

Components of GIS

Week 2 Cartography and Nature of Maps - 1

Cartography and Nature of Maps - 2

Essential Map elements

Week 3 Coordinate system and projection

Attribute data and Thematic Mapping

Week 4 Vector data model

Creating thematic map

Week 5 Data classification

Week 6 Arc Node topology

Polygon arc topology

Week 7 Introduction to QGIS

Week 8 GIS terms and definitions - 1

GIS terms and definitions - 2

Week 9 Topology and Shape files

Selection methods in GIS

Week 10 Generalization Problem

Week 11 Overlay methods

Week 12 Raster data model 1

Week 13 Raster data model 2

Week 14 Raster data analysis 1

Raster data analysis 2

Week 15 QGis Elements - 1

QGis Elements – 2

Week 16 Grass gis Elements



5. Course structure
5.b. Mode of delivery

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein

In-Class teaching On-line teaching

Students will get enrolled in 
Google classroom
And online classes will be 
conducted if covid -19 conditions 
do not permit to conduct off-line 
classes



5. Course structure
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5.c. In-class discussion

The in-class discussion will focus on how to approach environmental problems spatially and distinguish the factors 

responsible for the problems

5.d. In-class assignments & field assignment

Understanding various national and international environmental issues in urban and rural areas, preparedness for 

field study, data quality standards, various methods and procedures available

5.e. Reading and discussion of assigned papers for seminars

Understanding the environmental problem, debate the novel approach in the methodology, need for such studies, 
data and tools utilized.

5.f. Group project presentation
Ability to make presentation, effective communication, critical interpretation of data, response to audience



6. Course Assessment

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein

Type of assessment Percentage of 
Marks

In-class discussion 5

Assignment 5

Seminars 10

Group projects 10

Internal assessment test (MCQ types) 10

Final assessment 60

Total 100
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1. What is Geographical Information System?

…a system of computer hardware and software and 
procedures used by people to collect, manage, manipulate, 
analyze, and display data with spatial characteristics to 
produce information about locations or places.

A computer system consisting of hardware and software that utilizes 
relational database technology and a topological data structure to 
allow the integration of raster and vector spatial data with tabular 
information for display, edit, query, analysis, combination, creation, 
maintenance, and management of geographic data sets in an 
environment that is customizable to meet the application needs of the 
users forming a powerful network of information that facilitates the 
sharing of data for better decision-making.
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2. How does GIS work?

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



3. What is the need for GIS? 

GIS can give solutions to all our spatial problems

What can we do with GIS?

GIS technology helps to answer:

• Location (Where is it...)

• Condition (What is it...)

• Trend (What has changed...)

• Pattern (What is the pattern...)

• Routing (Which is the ’best’ way ...)

• Modeling (What if...)

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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Hardware

Software

Data

Applications/ 
Process/ Method

User

Geographical 
Information 
System (GIS)

4. Components of a GIS
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1.   Hardware
Hardware is the computer on which a GIS operates. Today, GIS software runs on a 
wide range of hardware types, from centralized computer servers to desktop 
computers used in stand-alone or networked configurations.

4. Components of GIS

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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2.   Software
GIS software provides the functions and tools needed to 
store, analyze, and display geographic information. Key 
software components are

 Tools for the input and manipulation of geographic information 

 A database management system (DBMS) 

 Tools that support geographic query, analysis, and visualization 

 A graphical user interface (GUI) for easy access to tools 

Commercial Open Source

• ESRI ArcINFO,   

ArcView, ArcGIS

• Erdas Imagine

• MapInfo

• Genamap

• ILWIS (Academic)

• Microimages TNT

• Manifold

• GRASS

• QGIS

• JUMP

• GeoTools

• FGIS

• GMT

• OGR

4. Components of GIS
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3.   Data
Possibly the most important component of a GIS is the data. Geographic data and related 
tabular data can be collected in-house or purchased from a commercial data provider. A GIS 
will integrate spatial data with other data resources and can even use a DBMS, used by most 
organizations to organize and maintain their data, to manage spatial data.

4. Components of GIS
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4. Application/Process/Method
It includes the experts and step-by-step procedure to carry 
out the GIS application

5. User

The end user of GIS application (Govt, NGOs, Companies, 
etc.)

4. Components of GIS

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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• A spatial model of the real world, but differentiated from 

it by:  abstraction, focus, simplification, symbolization  

scale, projection, and purpose

• A Map is a geographic representation of a portion of the 

Earth’s surface drawn to scale as seen from above.  

• Cartography is the art, science, and technology 

of making maps

5. Cartography

• It uses colors, symbols and labels to represent features 

found on the ground.

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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6. What is a Map?

• Map is a visual representation of an entire area or a part of an area, 
typically represented on a flat surface.

• An abstracted information

• Advantages
• Measurements

• Direction

• Location

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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7. The Nature of Maps
• Maps are an abstracted representation

• Maps simplify the truth that is being represented

• The model of the Earth being represented in a map can rarely be 

complete

• Maps are used as means of communication

• Every map has the goal to convey a message

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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8. Scale of Map

The proportion which, a distance between two points 
on a map bears to the distance between the 
corresponding points on the actual ground

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
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9. Large scale and Small scale maps
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10. Coordinate System

www.esri.com
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A mathematical model that transforms the 
locations of features on the earth’s surface to 
locations on a two-dimensional surface.

10. Map Projection
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10. Map Projection
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10. Map Projection

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



10. Map Projection
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Cylindrical

Conic

Azimuthal
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Primary Elements

• Title (What, Where, When)

• Subtitle

11. Essential Map Elements –Map Design and Layout 
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Primary Elements

• Legend

11. Essential Map Elements –Map Design and Layout 
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Primary Elements - Maps

11. Essential Map Elements –Map Design and Layout 
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Primary Elements - Maps

11. Essential Map Elements –Map Design and Layout 

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only
of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein



Primary Elements – Date, Authorship, Scale bar, Page border

11. Essential Map Elements –Map Design and Layout 
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Secondary Elements – Neat line, Graticules

11. Essential Map Elements –Map Design and Layout 
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