
  Geographic Information Systems, also known as GIS! In 
this presentation, we'll delve into what GIS is, how it works, and 
why it's an essential tool for geographers. GIS empowers us to 
understand the world around us in a whole new way, by 
bringing geographic data to life. Geographic Information 
Systems, commonly abbreviated as GIS, are powerful tools used 
to capture, store, manipulate, analyze, manage, and visualize   
spatial or geographic data.   
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What is practically  GIS? 
• A computer system for capturing, storing, analyzing, and displaying 
geographic data. 
• Integrates spatial data (location) with attribute data (descriptive 
information). 
• Used to create maps, analyze patterns, and solve real-world problems. 
GIS is essentially a digital toolbox for working with geographic information. It 
allows us to capture data about the Earth's surface, such as the location of 
rivers, mountains, or cities. This data is then stored in a special format that the 
GIS software can understand. But GIS goes beyond just storing data. It also 
allows us to analyze it, looking for patterns and relationships between different 
geographic features. Finally, GIS lets us create maps and visualizations that 
communicate those patterns and relationships in a clear and compelling way. 



COMPONENTS OF GIS 

• Hardware: is the physical equipment, like computers and GPS devices, 

servers that runs the GIS software 

• Software:  is the brain of the system, allowing us to input, analyze, and 

visualize geographic data. GIS software enables users to perform various 

tasks such as data capture, analysis, visualization, and management. •

 Data: Spatial data (location) and attribute data (descriptive information). 

The data itself is the fuel that powers GIS. It comes in two main forms: 

spatial data, which tells us where things are located, and attribute data, 

which provides additional information about those features.  

• People: GIS professionals, analysts, and users. GIS involves individuals 

with expertise in geography, cartography, remote sensing, computer 

science, and other related fields. These professionals use GIS tools and 

techniques to analyze spatial data and derive meaningful insights. 

• Methods: Techniques for data collection, analysis, and   visualization. 

 



Components of GIS 
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 • Collects data: This data can come from all sorts of sources, like 
satellites, GPS devices, and even social media. 
• Stores data: GIS software stores this data in a special way that links it 
to specific locations on Earth. 
• Analyzes data: GIS can be used to find patterns, trends, and 
relationships in the data. For example, you could use GIS to see if there's 
a correlation between crime rates and poverty levels in a city. 
• Interprets data: GIS helps you make sense of the data by creating 
maps, charts, and other visualizations. 

Breakdown of what GIS does: 



 
• Create maps for various purposes (e.g., tourism, environmental 
planning, disaster management). 
• Analyze spatial patterns and relationships (e.g., identifying areas 
with high crime rates or disease outbreaks). 
• Model and predict future scenarios (e.g., climate change impacts 
or urban growth patterns). 
• Solve real-world problems with a spatial component (e.g., finding 
the most efficient route for emergency vehicles or identifying 
suitable locations for new wind farms). 
 The applications of GIS are vast and ever-expanding. Geographers 
use GIS to create all sorts of maps. 

What can you do also with GIS? 



 Data for GIS can come from a variety of sources: 

 Satellites orbiting Earth can capture high-
resolution images of the planet's surface. 

 Ground surveys involve people going out and 
collecting data on location. 

 Public records can provide information on 
things like demographics and property 
boundaries. 

Data Acquisition 



Once data is collected and organized in layers, GIS software 

allows us to perform spatial analysis. This involves analyzing 

the relationships between different data points. 

For example, we can see how population density relates to 

the availability of green spaces, or how traffic patterns are 

affected by road construction projects. 

Spatial Analysis Tools 



GIS is used in a wide range of fields, including: 
 Urban planning: Optimizing city layouts, zoning regulations, 

and emergency response routes. 
 Environmental management: Monitoring deforestation, 

tracking wildlife populations, and assessing the impact of 
climate change. 

 Public health: Identifying areas with high disease rates and 
allocating resources to combat them. 

 Business and marketing: Identifying potential customers 
based on demographics and location. 

Real-World Applications of GIS 
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• GIS excels at creating visually compelling maps and 
graphics that help communicate complex information 
in an easily understandable way. 
• We can use different colors, symbols, and shading to 
represent various data points, making it easy to identify 
patterns and trends. 

Visualization and Maps 













• Vector Data: This represents features on Earth's surface using geometric shapes 
like points (representing locations), lines (representing roads or rivers), and polygons 
(representing areas like buildings or parks). Imagine a digital map where streets are 
lines and buildings are squares. 
• Raster Data: This portrays geographic information as a grid of tiny squares, each 
containing a color value. Satellite imagery, for instance, is a type of raster data, where 
different colors represent land cover types like vegetation, water, or urban areas. 

GIS Data 

• Spatial Data: Refers to information that has a geographic or locational component. 
Examples include coordinates, boundaries, and distances. 
• Attribute Data: Descriptive information associated with spatial features. This could 
include population counts, land use categories, or any other non-spatial data linked to 
geographic locations. 

The information used in GIS comes in from: 







 Vector data: Represents features with points, 

lines, and polygons (e.g., roads, rivers, buildings). 

 Raster data: Represents geographic information 

as a grid of cells (e.g., satellite imagery, elevation 

data). 

Geographic data comes in two main flavors: vector and 

raster. Vector data depicts features on the Earth's 

surface using points, lines, and polygons. Imagine a 

digital map where streets are represented by lines, 

buildings by squares, and lakes by polygons. Raster 

data, on the other hand, portrays the Earth's surface as 

a grid of tiny squares, each containing a color value. 

Satellite imagery, for instance, is a type of raster data, 

where different colors represent various land cover 

types like vegetation, water, or urban areas.  Multiple pixels  



These spatial data types :points, lines and polygons, form the building blocks of vector data 

models used in geographic information systems (GIS). They allow for the representation and 

analysis of various geographic features and phenomena in a digital environment. 
 

1. Points: Points represent discrete geographic locations or features with zero dimensions. 

Each point is defined by a single pair of coordinates (latitude and longitude in geographic 

coordinate systems, or x and y in projected coordinate systems) that specify its exact location 

on the Earth's surface. Points can represent various features such as landmarks, cities, wells, 

sampling locations, and other point-like entities. 

2. Lines (or polylines): Lines represent linear features with one-dimensional extent, such as 

roads, rivers, trails, railroads, boundaries, and pipelines. A line is composed of a sequence of 

connected vertices (points) that define its path. Each vertex represents a specific point along 

the line, and the line segments between vertices form the continuous path of the line. Lines 

can have attributes associated with them, such as road names, speed limits, or pipe diameters. 

3.  Polygons represent a two-dimensional shape with a closed boundary composed of straight 

lines. It is commonly used to represent geographic features such as parcels of land, 

administrative boundaries, bodies of water, and other spatial entities with defined boundaries. 

vector data  



Vector data (points, lines and polygons)  

Line= roads, rivers, pipes   

Polygon= forest, body of water,   
parcels of land, administrative 
boundaries 

Point= houses  

Vector data is in point, line & 
polygon format  



Raster data in GIS (Geographic Information Systems) refers to data that is 

represented as a grid of cells or pixels. Each cell or pixel in a raster dataset 

contains a value, which could represent information such as elevation, 

temperature, land use, population density, or any other measurable quantity. 

 

Raster datasets can be used to classify land cover types such as forests, urban 

areas, agricultural land, water bodies, etc. Each cell in the raster grid is 

assigned a specific land cover class based on analysis of satellite imagery or 

other data sources. 

Raster data  



Normal size of the map  

When we zoom 
in we can see 
the raster data 
in the map   

1 

2 

3 

4 
Pixels represent  the  

raster data  



1 

3 

2 

Map made of  pixels 

 or Raster map   

Zoom  in  

Raster  is in pixel format  



Several software programs are used in GIS, each with its strengths 
and functionalities. Here are a few popular examples: 
• Esri ArcGIS: A widely used commercial GIS software offering a 
comprehensive suite of tools for data management, analysis, and 
visualization. 
• QGIS: A free and open-source GIS software that provides 
powerful functionalities for professional users. 
• Google Earth: A user-friendly virtual globe that allows users to 
explore geographic data and imagery. 

Softwares involved in GIS 


