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Syllabus- Geographic Information System

Unit

Topic

Intfroduction
Meaning and Scope of GIS, Components of GIS, History of
Geographic Information System(GlIS)

Data Types

z GIS Data Structures: Types (Spatial and Non-spatial), Raster
and Vector Data Structure.

3 Spatial Referencing System
Concept of Georeferencing, Editing and attribute data
integration

4 GIS based Exercises on

Georeferencing, Subsetting, Exfraction of Land Use/Land
Cover layers of any area and Thematic Mapping
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GEOGRAPHIC INFORMATION SYSTEMS

“A geographic information system (GIS) lets us visualize, question, analyze
and interpret data to understand relationships, patterns and trends”
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History of GIS

Within the last five decades, GIS has evolved from
a concept to a science. The phenomenadl
evolution of GIS from a rudimentary tool to a
modern, powerful plaiform for understanding and

planning our world is marked by several key
milestones.




The Early History of GIS

The field of geographic information systems (GIS) started in
the 1960s as computers and early concepts of quantitative
and computational geography emerged. Early GIS work
included important research by the academic community.
Later, the National Center for Geographic Information and
Analysis, led by Michael Goodchild, formalized research on
key geographic information science topics such as spatial
analysis and visualization. These efforts fueled a
quantitative revolution in the world of geographic science
and laid the groundwork for GIS.

1963

The Harvard Laboratory

While at Northwestern University in 1964, Howard Fisher
created one of the first computer mapping software
programs known as SYMAP. In 1965, he established the
Harvard Laboratory for Computer Graphics. While some of
the first computer map-making software was created and
refined at the Lab, it also became a research center for
spatial analysis and visualization. Many of the early
concepts for GIS and its applications were conceived at the
Lab by a talented collection of geographers, planners,
computer scientists, and others from many fields.

. 1960

The First GIS

Roger Tomlinson's pioneering work to initiate, plan, and
develop the Canada Geographic Information System
resulted in the first computerized GIS in the world in 1963.
The Canadian government had commissioned Tomlinson
to create a manageable inventory of its natural resources.
He envisioned using computers to merge natural resource
data from all provinces. Tomlinson created the design for
automated computing to store and process large amounts
of data, which enabled Canada to begin its national land-

use management program. He also gave GIS its name.

‘ 1965




Esri is Founded

In 1969, Jack Dangermond—a member of the Harvard Lab-
and his wife Laura founded Environmental Systems
Research Institute, Inc. (Esri). The consulting firm applied
computer mapping and spatial analysis to help land use
1969 ’ planners and land resource managers make informed
decisions. The company's early work demonstrated the
value of GIS for problem solving. Esri went on to develop
many of the GIS mapping and spatial analysis methods
now in use. These results generated a wider interest in the

G IS GOGS COI’T\ merCiaI company's software tools and work-flows that are now

) A standard to GIS.
As computing became more powerful, Esri improved its

software tools. Working on projects that solved real-world

problems led the company to innovate and develop robust

GIS tools and approaches that could be broadly used. Esri's

work gained recognition from the academic community as . 1981
a new way of doing spatial analysis and planning. In need

of analyzing an increasing number of projects more

effectively, Esri developed ARC/INFO-the first commercial

GIS product. The technology was released in 1981 and

began the evolution of Esri into a software company.




GIS Today

GIS gives people the ability to create their own digital map layers to help solve
real-world problems. GIS has also evolved into a means for data sharing and
collaboration, inspiring a vision that is now rapidly becoming a reality—a
continuous, overlapping, and interoperable GIS database of the world, about
virtually all subjects. Today, hundreds of thousands of organizations are sharing
their work and creating billions of maps every day to tell stories and reveal
patterns, trends, and relationships about everything.




The Future of GIS

With its movement to web and cloud computing, and integration with real-time
information via the Internet of Things, GIS has become a platform relevant to
almost every human endeavor—a nervous system of the planet. As our world
faces problems from expanding population, loss of nature, and pollution, GIS
will play an increasingly important role in how we understand and address these
issues and provide a means for communicating solutions using the common
language of mapping.
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Feature Type Vector Model Raster Model

Point Feature o o
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Line Feature y( -

Area Feature Land-use
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Vector Data

Vector data represents the world with points, lines,
and polygons. Vector data is stored as a list of

coordinga
rules tha

'es that define vertices (points), and a set of
- determine If and how the vertices are
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useful to

‘0 lines or polygons. Vector data is most
represent spatial phenomena that has

discrete boundaries, like county borders or streets.
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Raster Data

Raster data represents the world as a confinuous
surface divided info a regular grid of cells (pixels),
where each cell contains a value corresponding o
the measured value for the area the cell represents.
The spatial resolution of raster data is determined by
the size of the cells it Is comprised of (e.g., one cell in a
raster map can represent a 10x10m area on the
surface of the Earth). Raster data can be continuous
(e.q., elevation or rainfall) or discrete (e.g., land use or
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Georeferencing

¢ 'To georeference’ is the act of assigning
accurate locations to spatial information

@ Is essential in GIS, since all information must be
linked to the Earth’s surface

¥ The method of georeferencing must be:
%= Unique, linking information to exactly one
location
@ Shared, so different users understand the
meaning of a georeference

@ Persistent through time, so today's
georeferences are still meaningful tomorrow
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““ Georeferencing

* To georeference something means to define its existence in physical
space. That is, establishing its location in terms of map projections or
coordinate systems.

* The term is used both when establishing the relation between raster or
vectorimages and coordinates, and when determining the spatial
location of other geographical features.

* Examples would include establishing the correct position of an aerial
photograph within a map or finding the geographical coordinates of a
place name or street address.

* Most georeferencing tasks are undertaken either because the user
wants to produce a new map or because they want to link two or more
different datasets together by virtue of the fact that they relate to the
same geographic locations.
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QGIS

QGIS is a user friendly Open Source Geographic Information System (GIS) licensed under
the GNU General Public License. QGIS is an official project of the Open Source Geospatial
Foundation (OSGeo). It runs on Linux, Unix, Mac OSX, Windows and Android and supports

numerous vector, raster, and database formats and functionalities. It allows to create, edit,

visualise, analyse and publish geospatial information on different platforms.
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