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What is GIS 

• A GIS is a computer system capable of capturing, 
assembling, manipulating, analyzing, and displaying a 
geographically referenced information. 
 

• A GIS also includes the personnel that operates the 
system and the data that goes in to the system. 
 



Functions of GIS 

Collection Storage Manipulation Analysis Query Visualization 



• Where is it? Location 

• What is the status of a 
feature? Condition 

• What has changed since? Trend  

• What spatial patterns exist? Pattern 

• What if scenario? Model 

Questions GIS Can Answer 



Scale of GIS data 

5 



Components of GIS 



The GIS Data Model 

Allows the geographic features in 
real world locations to be digitally 
represented and stored in a 
database. 
 
It also allows these features 
abstractly represent in a digital 
map (analogue) form. 



Overlay of layers. 

Patterns and trends 
are discovered. 

These help us better 
understand the 
environment. 

The GIS Data Model 



Spatial and Attribute Data  
• Spatial data (where) 

• Specifies location 
• Stored in a shape file 
 

• Attribute (what, how much, when) 
• Specifies characteristics  
• Stored in a database table  



Raster 

Vector 

Real World 

Raster and Vector Data 



Concept of Vector and Raster  



Raster and Vector Data 

Raster data advantages 
• The most common data format  
• Easy to perform mathematical and overlay operations 
• Satellite information is easily incorporated  
• Better represents continuous type data 

 
 

Vector data advantages 
• The most common data format 
• Accurate positional information for storing discrete features 
• Compact data storage requirements  
• Can associate attributes with specific features  
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Sources of GIS Data 

GIS 

Satellite 
Imagery 

Aerial 
Photography 

Census  
Global 

Positioning 
System 
(GPS) 
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Socioeconomic Data and 
Applications Center (SEDAC) 



OpenStreetMap 



Global Administrative Areas 



DIVA-GIS 



Resources 

• http://www.qgis.org/en/site/forusers/download.html 
• https://www.google.com/earth/ 
• http://www.qgistutorials.com/en/ 
• http://fossgeo.org/2015/04/10/announcing-the-new-geo-

academy/ 
• https://datause.ucsf.edu/qgis-health 
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