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GIS (Geographic Information System) 

GIS software is designed to capture, manage, analyze and display all forms of geographically 
referenced information. GIS enables us to visualize, understand, interrogate, interpret, and 
visualize our world in ways that reveal relationships, patterns, and trends in the form of maps, 
globes, reports, and graphics. GIS software helps you answer questions and solve problems by 
viewing your data quickly and easily on a map. 

A geographic information system (GIS) is a computer system for capturing, storing, checking, 
and displaying data related to positions on Earth’s surface. GIS can show many different kinds of 
data on one map, such as streets, buildings, and vegetation. This enables people to more easily 
see, analyze, and understand patterns and relationships. 

 

GIS, in full geographic information system, computer system for performing geographical 
analysis. GIS has four interactive components: an input subsystem for converting into digital 
form (digitizing) maps and other spatial data; a storage and retrieval subsystem; an analysis 
subsystem; and an output subsystem for producing maps, tables, and answers to geographic 



queries. GIS is frequently used by environmental and urban planners, marketing researchers, 
retail site analysts, water resource specialists, and other professionals whose work relies on 
maps. 

 

GIS evolved in part from the work of cartographers, who produce two types of maps: general-
purpose maps, which contain many different themes, and thematic maps, which focus on a 
single theme such as soil, vegetation, zoning, population density, or roads. These thematic maps 
are the backbone of the GIS because they provide a method of storing large quantities of fairly 
specific thematic content that can later be compared. In 1950, for example, British urban planner 
Jacqueline Tyrwhitt combined four such thematic maps (elevation, geology, hydrology, and 
farmland) in one map through the use of transparent overlays placed one on top of another. This 
relatively simple yet versatile technique allowed cartographers to create and simultaneously view 
several thematic maps of a single geographical area. In his landmark book, Design with 
Nature (1967), the American landscape architect Ian McHarg described the use of map overlays 
as a tool for urban and environmental planning. This system of overlays is a crucial element of 
GIS, which uses digital map layers rather than the transparent plastic sheets of McHarg’s day. 

 

The two most common computer graphic formats are vector and raster, both of which are used 
to store graphic map elements. Vector-based GIS represents the locations of point entities as 
coordinate pairs in geographic space, lines as multiple points, and areas as multiple lines. 
Topographic surfaces are frequently represented in vector format as a series of nonoverlapping 
triangles, each representing a uniform slope. This representation is known as Triangulated 
Irregular Network (TIN). Map descriptions are stored as tabular data with pointers back to the 
entities. This allows the GIS to store more than one set of descriptions for each graphic map 
object. 

 

Raster-based GIS represents points as individual, uniform chunks of the Earth, usually squares, 
called grid cells. Collections of grid cells represent lines and areas. Surfaces are stored in raster 
format as a matrix of point elevation values, one for each grid cell, in a format known as a digital 
elevation model (DEM). DEM data can be converted to TIN models if needed. Whether raster or 
vector, the data are stored as a collection of thematic maps, variously referred to as layers, 
themes, or coverages. 

 

Computer algorithms enable the GIS operator to manipulate data within a single thematic map. 
The GIS user may also compare and overlay data from multiple thematic maps, just as planners 
used to do by hand in the mid-1900s. A GIS can also find optimal routes, locate the best sites for 
businesses, establish service areas, create line-of-sight maps called viewsheds, and perform a 
wide range of other statistical and cartographic manipulations. GIS operators often 
combine analytical operations into map-based models through a process called cartographic 



modeling. Experienced GIS users devise highly sophisticated models to simulate a wide range of 
geographic problem-solving tasks. Some of the most complex models represent flows, such as 
rush-hour traffic or moving water, that include a temporal element. 

 

With GIS technology, researchers can also look at change over time. They can use satellite data 
to study topics such as the advance and retreat of ice cover in polar regions, and how that 
coverage has changed through time. A police precinct might study changes in crime data to help 
determine where to assign officers.  

One important use of time-based GIS technology involves creating time-lapse photography that 
shows processes occurring over large areas and long periods of time. For example, data showing 
the movement of fluid in ocean or air currents help scientists better understand 
how moisture and heat energy move around the globe. 

GIS technology sometimes allows users to access further information about specific areas on a 
map. A person can point to a spot on a digital map to find other information stored in the GIS 
about that location. For example, a user might click on a school to find how many students are 
enrolled, how many students there are per teacher, or what sports facilities the school has.  

GIS systems are often used to produce three-dimensional images. This is useful, for example, to 
geologists studying earthquake faults.  

GIS technology makes updating maps much easier than updating maps created manually. 
Updated data can simply be added to the existing GIS program. A new map can then be printed 
or displayed on screen. This skips the traditional process of drawing a map, which can be time-
consuming and expensive. 

 


