
Nottingham
Geospatial
Institute

Introduction to GIS

Suchith Anand



Nottingham
Geospatial
Institute

Introduction

What is GIS ?

Spatial Data Models 

Fundamental GIS 

• Map generalization 

Applied GIS

Future Study links
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What is a Map?

A map is a visual representation of an area (can be for any 
space not just geographical) 

More importantly, Maps helps us make sense of the world
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World map of vegetation data collected by the Suomi NPP satellite (National Polar-orbiting Partnership) in a 
partnership between NASA and the National Oceanic and Atmospheric Administration (NOAA). Image Credit: 
NASA/NOAA
Herbal Earth: Spectacular Vegetation Views of Our Home Planet and the Natural World of Living Green Life by  Ken 
Kremer

World Map of Vegetation on Earth
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World Map of the Different Writing Systems

Map by Maximilian Dörrbecker (Chumwa) on Wikimedia Commons
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What is GIS

Science System

GIS is  multidisciplinary (Engineering, Computer 
Science, Statistics, Mathematics, Geography, 
Psychology, Philosophy…)

Services
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Geographical Information Systems 
(GIS)

Layered (usually digital) information linked to 
location, usually visualised as a map.

◀ Imagery
◀ Elevation
◀ Transportation
◀ Addresses
◀ Boundaries
◀ Water 

features
◀ Survey 

Control
◀ Your data

Real 
World

GIS World 
Model

Coordinated layers of 
data
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Your data…

 Map
 Satellite imagery
 Photographs, links to 

reports
 Digital Terrain Model
 Soil data
 Seeding
 Crop data
 Dressings and 

interventions and 
auditing

 Historical data
 etc….
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Geographic Information Systems

Refers to the  specialized set of information technologies 
that handle georeferenced data 

Data acquisition

• Aerial imaging

• GNSS
• Remote sensing
• Land surveying

Data analysis

Statistical analysis 
modeling

Data storage 
&manipulation

• image processing

• DBMS

Data 
visualization

Geovisualization
imaging
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Geographic 
Information Science

Geospatial 
Technology

Applications of GI 
Science & Technology

UCGIS    GI S&T Body of Knowledge

10 knowledge areas
73 units
329 topics
1,600 formal educational objectives
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GIS is composed of

Software

Hardware

Data 

Methods

People

Network

Exercise – give examples of each

Past – 20 years back

Present

Future – 10 years from now
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The value of a GIS

 A record of what you have done in 
the past

 A way of assessing what you are 
doing now

 A tool to plan for the future

 It connects and can be used to 
interpret different types of data

 It supports informed decision 
making
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Exercise

Examples of GIS in use in different domains
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Spatial Data Models

Vector

Raster

Triangulated Irregular Networks (TIN)
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Vector Data Model

Used for defining Discrete objects (attributes and coordinates)

Three basic types

• Point

• Line

• Polygon

Exercise – give examples where this model is used? What are 
the advantages and disadvantages
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Raster Data Model

Represents continious objects (temperature or elevation)

Regular set of cells or pixels incase of imagery ; grid pattern

(matrix)

Exercise – give examples where this model is used? What are 
the advantages and disadvantages
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Applied GIS examples

Network of European Regions Using Space Technologies

The NEREUS video "The voice of regions for Space“ regional 
examples of space based services (EO/GMES, GNSS, 
Telecommunication etc.) for the benefits of regions and their 
citizens.

http://www.nereus-regions.eu/NEREUS_videopage

http://www.nereus-regions.eu/NEREUS_videopage
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Map generalization is one of the fundamental research 
areas of GI Science

Fundamental GIS example
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Scale
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Open Geospatial 
Research

Geospatial 
Standards (for 
ex. OGC spec.)

Maturity of open 
source software (for 

ex. OSGeo stack)

Open Data

Ability  for showing the 
operation of general laws 

is fundamental for 
scientific research 
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Open Standards – Key for interoperability and lower 
costs
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Open Data – key for innovation and transparency
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Volunteered data 
OpenStreetMap: 
The Free Wiki World Map

The world’s largest collaborative geospatial database made by the 

volunteers 
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http://wiki.openstreetmap.org/wiki/Stats



Nottingham
Geospatial
Institute

Milestones in Open Source GIS 

1982 - GRASS (Geographical Resources Analysis 
Support System)

1992 - Open GRASS Foundation (OGF)

1994 - OGF was re-structured as the Open 
Geospatial Consortium (OGC)

2006 - Open Source Geospatial Foundation 
established 
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https://live.osgeo.org/en/index.html
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http://www.oxera.com/News---Events/News/January-2013/Oxera-quantifies-the-benefits-of-Geo-services-to-g.aspx

e

http://www.oxera.com/News---Events/News/January-2013/Oxera-quantifies-the-benefits-of-Geo-services-to-g.aspx
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alt.ac.uk

Why is Openness Important?
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◊GLOBAL URBAN PROBLEMS: access 

to water, sanitation, traffic congestions, 

economic sustainability, citizens’ health, 

impact on environment …

◊Mapping is a critical component to help 

understand and develop solutions for 

urban growth problems

◊Proprietary software tools are very 

expensive (hence unavailable) for 

economically poor countries and 

communities worldwide

Why ?

Kibera , Kenya

Dharavi, Mumbai
http://www.flickr.com/photos/56685562@N00/2340042701

http://www.flickr.com/photos/8485582@N07/7365580810

GIS tools play a key role in helping  find solutions to global societal 

challenges
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• Open source software.

• Open data.

• Open standards.

• Open access to research publications.

• Open education resources

Geo4All is fundamentally it is based on Open 
Principles



Nottingham
Geospatial
Institute

Open agenda  is  
now  implemented  

by the UK 
Government and 
delivering huge 
cost savings for 

government  

£409 million in 
the first half of 

this year

http://www.cabinetoffice.gov.uk/news/government-bodies-must-comply-open-
standards-principles

http://www.cabinetoffice.gov.uk/news/government-bodies-must-comply-open-standards-principles
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http://ec.europa.eu/enterprise/ict/policy/doc/2006-11-20-flossimpact.pdf

Increasing innovation

Internet backbone is powered by 
OSS

Since April 1996 Apache has been 
the most popular HTTP server 

software in use. As of May 2011 
Apache was estimated to serve 
63% of all websites and 66% of 

the million busiest

"May 2011 Web Server Survey". Netcraft. May 17, 2011

http://ec.europa.eu/enterprise/ict/policy/doc/2006-11-20-flossimpact.pdf
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Research importance -

Increasing software quality
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Science is NOT a Black Box
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Fully build on 
Open Source
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Represents the 
individual content 

creator on the World 
Wide Web

Summary
Advantages for open source, open standards, open data geospatial 

research and teaching 

Key advantages

•High quality and impact for research

•Scalable 

•Interoperability

•Low costs

•Benefits wider community

•Equips students with key knowledge 
needed for employability.
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http://spatialquerylab.com/foss4g-academy-curriculum/


