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Geographical Information System

 GIS is defined as set of powerful tools for collecting, 

storing, retrieving at will, transforming and displaying 

spatial and non-spatial data from the real world for a 

particular set of purposes.

 GIS allows to view, understand, question, interpret, and 

visualize data in many ways that helps to understand the  

relationships, patterns, and trends in the form of maps, 

globes, reports, and charts



Geographic  Information System (GIS) 

Questions a GIS can answer  

Location-Where are Particular Features found?

Patterns - What geographical pattern exist

Trends - What has changed since…?

Conditions - where do certain conditions apply?

Implications-what are spatial implications if...?



VERY FIRST USE OF GIS



• Digital Data 
The geographical information that you will view and 

analyse using computer hardware and software.

• Computer Hardware 
Computers used for storing data, displaying graphics 

and processing data.

• Computer Software 
Computer programs that run on the computer 

hardware and allow you to work with digital data. 

The GIS
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GIS Database ?

 A database containing

– Spatial data (Geographical Data )..Where?
➢ Lat Long information

➢ Geometry

➢ Position

➢ connections  

– Attribute data (Properties data)….What?
➢ Name

➢ Length

➢ Area

➢ Type etc



Data for GIS Application

Digitized and scanned maps

Databases - table of data

Field sampling

Remote sensing and aerial photographs



GIS Layers

• GIS allows multiple layers of

information to be displayed on a

single map (eg. Landuse, soil type,

Thiessen polygon).

• One of the main features of

contemporary GIS

• Layers facilitates representation of

real world.

file:///D:/olgaw.CIT/Local Settings/Temp/FinalGlobestack.pdf


GIS – Data Model

Vector

Raster



Types of GIS Data



The GIS



GIS – Map Features

Point Feature: Represents a single point 

location (eg. location of rain gauge, flow-

gauge, manholes)



GIS – Map Features

Line Features: Lines are 

used to represent the 

shape and location of 

geographic objects, too 

narrow to depict as areas.

(eg. Streams, Rivers, 

Canals) 



GIS – Map Features

Polygon Features: Polygon is used to 

represent a shape, set of connected, ordered 

coordinates forming an area

(eg. Watersheds, catchments, water bodies etc.) 



Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 
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Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 



Creation of spatial layers - GIS software 



Digital Elevation Model

 DEM is a digital model or 3D 

representation of a terrain's surface

– Raster (a grid of squares, also known 

as a heightmap when representing 

elevation) 

– Vector-based triangular irregular 

network (TIN). 

– Acquired through techniques such as 

photogrammetry, lidar,  land surveying, 

etc. i.e. remote sensing techniques

https://en.wikipedia.org/wiki/Heightmap
https://en.wikipedia.org/wiki/Triangular_irregular_network
https://en.wikipedia.org/wiki/Photogrammetry
https://en.wikipedia.org/wiki/Lidar
https://en.wikipedia.org/wiki/Land_surveying


Digital Elevation Model

 TIN

 GRID



GIS - Analysis

• Querying 

• Measurement   

• Routing and Minimum path

• Buffering

• Overlay

• Distance, Adjacency and Proximity analysis

• Misc. analysis likes neighbourhood analysis, 

network analysis, 3D Analysis etc.

• Interpolation



Overlay Analysis

Superimposing two or 

more maps registered to 

a common coordinate 

system, to show 

relationships between 

features in the same 

study area.



Uses of GIS 

River Basin Management 

Crop Water Requirement & Scheduling 

Irrigation Water Management 

Ground Water Investigations 

Watershed Management 

Soil Erosion Modelling 

Land Use  Change Detection 

Flood Management 

Environmental Modeling 

Sedimentation Studies Etc




