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What is the definition for GIS?

“Geographic Information Systems is 
a computer-based tool that 
analyzes, stores, manipulates and 
visualizes geographic information, 
usually in a map”.





WHAT IS  A MAP ? 
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Map Features 
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GIS Integrates All the Parts… to See the Whole! 

Trade Areas 
Street Networks 

Postal Codes 

Market Potential 
Census Tracts 

Customer Locations 
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Components of a GIS 
•  Hardware 
–  Centralized computing servers 

–  Desktop computers networked or stand-
alone 

–  Tools for the input and manipulation of geographic data 

–  Database management system (DBMS) 

–  Tools that support geographic query, analysis, and 
visualization 

–  A graphical user interface (GUI) 

–  Collected in-house or purchased from commercial data 
provider 

–  GIS will integrate spatial data with other data resources 

–  Established DBMS can be used for aspatial data  
Contd., 

•  Software 

•  Data 

GIS   
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Components of a GIS 

 
–  System management and enhancement 
–  Develop plans and applications used in  
    real-world solutions 
–  Everyday users to technical specialists 

 •  Methods  
–  Well designed usage plans 
–  Well defined business rules  
–  Operational practices unique to each organization 

•  People GIS   
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VECTOR    v/s    RASTER 
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Storing Data 
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Scope of GIS
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Spatial information is information in 2, 3 or 4 dimensions. 
It is information where location has some importance or 
benefit and is not necessarily about locations on the 
surface of the Earth (e.g., can be a body organ or system).

"Spatial" has to do with any multi-dimensional frame, e.g.,:
Medical images are referenced to the human body;

Engineering drawings are referenced to a mechanical object;
Architectural drawings are referenced to a building. 







Geographic information is a subset of spatial information, though 
the terms are often used interchangeably. "Geographic" is 
concerned with planet Earth: its two-dimensional surface, its three-
dimensional atmosphere, oceans, and sub-surface. (Bryan, 2000)

Estimates are that 80% of all data has a spatial component. This data 
can be queried and analyzed to answer questions such as "How 
many (e.g., healthcare facilities, patients with a specific profile, 
etc.)?" "What kind/type (e.g., type of healthcare facility: GP surgery, 
district hospital, teaching hospital, specialized centre, etc.)?" "Where 
are they located (e.g., relationships between populations, their 
locations and available/planned healthcare facilities)?” 

Geographically referenced data refers to data referenced by location 
on Earth (e.g., latitude/longitude, northing/easting) in some 
standard format. 



Geographic information contains either an explicit geographic 

reference, such as a latitude and longitude or national grid co-
ordinate, or an implicit reference such as an address, postal code, 
census tract name, forest stand identifier, or road name. An 
automated process called geocoding is used to create explicit 
geographic references (multiple locations) from implicit references 

(descriptions such as addresses). These geographic references allow 
us to locate features, such as a business or forest stand, and events, 

such as an earthquake or disease outbreak, on the earth's surface 
for analysis.
Geographic information systems rely on two interrelated types of 
databases:



The Spatial Database
Describes the location and shape of geographic features, 
and their spatial relationship to other features. The 
information contained in the spatial database is held in 
the form of digital co-ordinates, which describe the spatial 
features. These can be points (for example, hospitals), 
lines (for example, roads), or polygons (for example, 
administrative districts). Normally, the different sets of 
data will be held as separate layers, which can be 
combined in a number of different ways for analysis or 
map production.



The Attribute Database

The attribute database is of a more conventional 
type; it contains data describing characteristics or 
qualities of the spatial features (i.e., descriptive 
information): land use, type of soil, distance from 
the regional centre, or, using the same examples as 
in the preceding paragraph, number of beds in the 
hospital, type of road, population of the 
administrative districts. 



The Attribute Database

Thus, we could have health districts (polygons) and 
health care centres (points) in the spatial database, 
and characteristics of these features in the 
attribute database, for instance persons having 
access to clean water, number of births, number of 
1 year old children fully immunised, number of 
health personnel, and so on. (Loslier, 1995 – in GIS 
for Health and the Environment) 



















Coverage Features 
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•  Points 

•  Arcs 
•  Nodes 

•  Label Point 
•  Arcs 
•  Nodes 
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Georeferencing

Georeferencing means that the internal coordinate system 

of a map or aerial photo image can be related to a ground 

system of geographic coordinates. The relevant coordinate 

transforms are typically stored within the image file 

(GeoPDF and GeoTIFF are examples), though there are 

many possible mechanisms for implementing 

georeferencing. 



Georeferencing

The most visible effect of georeferencing is 
that display software can show ground 
coordinates (such as latitude/longitude or 
UTM coordinates) and also measure ground 
distances and areas. In other words, 
Georeferencing means to associate something 
with locations in physical space. 



Georeferencing
The term is commonly used in the geographic information 
systems field to describe the process of associating a physical 
map or raster image of a map with spatial locations. 
Georeferencing may be applied to any kind of object or 
structure that can be related to a geographical location, such 
as points of interest, roads, places, bridges, or buildings. 

Geographic locations are most commonly represented using 
a coordinate reference system, which in turn can be related 
to a geodetic reference system such as WGS-84.
Examples include establishing the correct position of an aerial 
photograph within a map or finding the geographical 
coordinates of a place name or street address (Geocoding).



Geographic References and Geocoding



To georeference an image, one first needs to establish control points, input the known geographic 
coordinates of these control points, choose the coordinate system and other projection 
parameters and then minimize residuals. Residuals are the difference between the actual 
coordinates of the control points and the coordinates predicted by the geographic model created 
using the control points. They provide a method of determining the level of accuracy of the 
georeferencing process.


In situations where data has been collected and assigned to postal or area codes, it is usually 
necessary to convert these to geographic coordinates by use of a definitive directory or gazetteer 
file. Such gazetteers are often produced by census agencies, national mapping organizations or 
postal service providers. At their simplest, these may simply comprise a list of area codes or place 
names and another list of corresponding codes, names or coordinate locations. 


The range and purpose of the codes available is country-specific. An example is the UK's 
National Statistics Postcode Directory which shows each postcode's membership of census, 
administrative, electoral and other geographical areas. In this case, the directory also provides 
dates of creation and deletion, address counts and an Ordnance Survey grid reference for each 
postcode, allowing it to be mapped directly. Such gazetteer files support many web-based 
mapping systems which will place a symbol on a map or undertaken analysis such as route-
finding, on the basis of postal codes, addresses or place names input by the user.


िजयोर'ेिरंग का अथ/ ह ैिक मानिच7 या हवाई फोटो छिव की आंतिरक समBय Cणाली भौगोिलक िनदKशांक की Mाउंड िसQम 
से संबंिधत हो सकती ह।ै Cासंिगक समBय पिरवत/न आम तौर पर छिव Xाइल (GeoPDF और GeoTIFF उदाहरण[ के भीतर 
संMहीत होते ह\) के ]प म^ संMहीत होते ह\, हालांिक भूगभ`करण को लागू करने के िलए कई संभािवत तं7 ह\।


भूगभ/लन का सबसे bc Cभाव यह ह ैिक िडdeे सॉgवेयर Mाउंड िनदKशांक (जैसे अiांश / देशांतर या यूटीएम िनदKशांक) िदखा 
सकता ह ैऔर Mाउंड दूरी और iे7[ को भी माप सकता ह।ै दूसर ेशl[ म^, Georeferencing का मतलब भौितक अंतिरi म^ 
mान[ के साथ कुछ जोoना ह।ै


इस शl का Cयोग आमतौर पर भौगोिलक सूचना Cणाली iे7 म^ िकया जाता ह ैतािक भौितक मानिच7 या mािनक mान[ 
वाले मानिच7 की राQर छिव को जोoने की Cिpया का वण/न िकया जा सके। Georeferencing िकसी भी Cकार की वqु 
या संरचना पर लागू िकया जा सकता ह ैजो भौगोिलक िmित से संबंिधत हो सकता ह,ै जैसे सoक[, mान[, पुल[, या इमारत[ 
के िबंदु।


भौगोिलक mान[ को आमतौर पर एक समBय संदभ/ Cणाली का उपयोग करके दशा/या जाता ह,ै जो बदले म^ एक भूगभ`य 
संदभ/ Cणाली से संबंिधत हो सकता ह ैजैसे िक डsूजीएस -84।

उदाहरण[ म^ मानिच7 के भीतर एक हवाई तtीर की सही िmित mािपत करना या िकसी mान का नाम या सoक पता 
(िजयोकोिडंग) के भौगोिलक िनदKशांक ढंूढना शािमल ह।ै


जwरत


हवाईअxे और उपMह इमेजरी बनाने के िलए िजयोरŷेिसंग महzपूण/ ह,ै आम तौर पर मैQिरंग के िलए उपयोगी राQर छिवयां, 
{[िक यह बताती ह ैिक उपयु/| जीपीएस िबंदु जैसे अ} डेटा इमेजरी से संबंिधत ह\।


डेटा या छिवय[ म^ एक ब~त ही समय पर उ�ािदत की जाने वाली ब~त ज]री जानकारी हो सकती ह।ै यह वत/मान म^ उपल� 
डेटा के साथ या तो इस डेटा को गठबंधन या तुलना करने के िलए वांिछत हो सकता ह।ै बाद के समय म^ अ�यन के तहत 
सुिवधाओ ंम^ पिरवत/न का िव�ेषण करने के िलए उ�रा�/ का उपयोग िकया जा सकता ह।ै


Georeferencing



To georeference an image, one first needs to establish control points, input the known geographic 
coordinates of these control points, choose the coordinate system and other projection 
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coordinates of the control points and the coordinates predicted by the geographic model created 
using the control points. They provide a method of determining the level of accuracy of the 
georeferencing process.
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Editing and Attribute Data Integration

Compiling geographic information is the most costly 

and time-consuming part of developing a GIS. The 

geographic information that is created is a valuable 

but time-sensitive asset, so care and precision must 

be taken in its collection and maintenance. GIS data 

loses its value if it becomes outdated. 



Editing and Attribute Data Integration

The database must be updated to keep it current. 
Just as ownership changes when a parcel is sold, 
the geometry of the parcel feature itself may 
change if it is split for subdivisions. Even natural 
features change over time: the course of a river 
may change through meandering or by stream 
capture.



Editing and Attribute Data Integration



 

[Rubber sheeting to join two layers together] 

Most GIS software packages will also calculate basic statistics about their spatial 
features. Typical examples include calculating the length of lines, the area and perimeter 
of polygons, and the distances between points. There are many examples of why these 
basic measures can be useful. These include measuring distances along a transport 
network, the use of areas to calculate population densities, and calculating the distances 
between settlements. 

4.4 Buffering, Thiessen polygons and dissolving 

There are times when rather than simply being interested in the locations of a type of 
feature, a user is interested in the locations within a set distance of a feature. Examples of 
this might include wanting to know all areas within (or outside of) 1km of a hospital, 
areas within 10km of a railway line, or within 5km of an urban area. Where information 
of this type is required a buffering operation is used. Buffering takes a point, line, or 
polygon layer as input and produces a polygon layer as its output, as shown in Figure 4.2. 

- 48 - 

Editing and Attribute Data Integration



    

[Buffers around points, lines and a polygon and Thiessen polygons] 

A user may also want to allocate catchment areas to a point dataset, and this can be 
done by generating Thiessen polygons (also known as Voronoi polygons). This creates a 
polygon layer in which the polygon boundaries are lines of equal distance between two 
points. This means that a polygon is the area that is nearest to the point that generated it, 
as is shown in Figure 4.3. This is a simple form of interpolation, whereby data are 
allocated from one set of spatial units to another. 
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Editing and Attribute Data Integration



UNSD-CELADE Regional Workshop on Census Cartography for the 2010 Latin America’s census round

Digital data integration

Construct Topology for 
Geographic features

Existing digital 
maps

Geo-referencing
(coordinate transformation and 

projection change)

Coding (labeling)
of digital 

geographic features

Combine and
integrate attribute data



Different government organization which 
gives work in this sector in India are
Indian Space Research Organization
Survey of India
Ministry of Defense
Ministry of Environment
National Informatics Centre
Indian Agricultural Research Institute



Different government organization which gives 
work in this sector in India are
Meteorological Department
Natural Resource Management
Space Application Centers and Aviation
Urban Development Authorities and Municipalities

Different Private companies which give work in it 
are –
Big giants
Google Map
Here
TomTom




