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Geographic Information Science (GIScience) 

 

Either Geographic Information Systems (GIS) or Geographic Information Science 

(GIScience) has the same two words: 'geographic' and 'information'. These two words show 

that the term GIS and GIScience relate to the results of the analysis of spatial data, and not 

just raw data. Spatial data that is acquired, stored, and used for various purposes requires an 

analysis tool, both technical and disciplines behind the process.  

In technical terms, data analysis is performed by tool or computer software. GIS is in 

this part.  The word 'systems' is the core of this term refers to a technical management of 

spatial data that form relationships to each other. In practical terms, GIS is a set of computer 

tools that allows people to work with data that are tied to a particular location on Earth (Price  

2006) which can be used to identify spatial differences, to do a retrospective analysis, and to 

help people make policies (Enders and Brandt  2007). In GIS, the software is very important 

to analyze the raw data in order to produce new information used for a variety of purposes. 

On the other hand, GIScience is the role of science such as mathematics, political 

science, sociology, anthropology, health science, biology, geology, environment, and others 

in analyzing and resolving problems associated with spatial information of the work involves 

GIS software. From 'Problem Identification’ to ‘Problem Analysis' as shown in the 

illustration below, there is a framework of reference to perform such scientific process. 

Experts from one or more disciplines identify the problems that exist on the surface of the 

earth, both physical and social (Wright, Michael F. Goodchild, and James D. Proctor  1997). 
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Furthermore, based on assumptions, the experts determine the spatial data that is needed to 

help them to solve problems. Hence, involving disciplines in analyzing a particular spatial 

problem using certain geographic information make this subject become a science. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. GIS define as a tool. 

 

 

The 5 top most exciting developments in GIScience during the past five years 

There are several achievements have been established in the past five years in 

GIScience. Most of them are generally used by public to understand their surroundings. The 

most phenomenal is Google Earth which is software that lets everyone explore rich 

geographical content anywhere on Earth using satellite imagery, maps, terrain, 3D buildings 

and even explore galaxies in the sky (Google Earth). At this point, satellite imagery of a 
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certain time (temporal resolution) and scale (spatial resolution) of any place on earth in 

Google Earth figure out the surface of Planet Earth in the most real than before for general 

audiences. 

Following the success of Google Earth, GIS then become a network system that 

established by communities to provide spatial information. People around the world can use 

the software for free and more than that they can share photos of places on earth with others. 

This collaboration among both amateurs and experts using Web 2.0 technology is then called 

the wikification of GIS (Sui  2008). Wikification of GIS drives people to volunteer in many 

data collection held by government and non-government organizations such as National 

Mapping Corps sponsored by the US Geological Survey (USGS) in collecting information 

that contributes to the US national map; the US Census Bureau in collecting census data for 

the homeless, and Urban and Regional Information System Association (URISA)’s GIS 

Volunteer Corps in helping the relief efforts from New Orleans to Afghanistan (Sui  2008). 

To share spatial information digitally, Google Earth’s users can save their 

geographical data to a KML file format and then use Google Earth or other applications, 

including Google Maps, Google Maps for mobile, NASA WorldWind, ESRI ArcGIS 

Explorer, Adobe PhotoShop, AutoCAD, and Yahoo! Pipes, to display KML (KML 

Documentation Introduction - KML - Google Code). This is another development in GIS 

application when one format data can be used by several softwares. Hence, geographical data 

are more flexible to transfer in communities. Likewise, tight coupling (both the model and 

the GIS read and write the same files within a GIS environment without any translation 

process) become more popular in the future than loose coupling (a model is run as a separate 
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piece of software and data are exchanged to and from the GIS in the form of files in export 

format) (Longley et al.  2005).  

Another exciting development in GIScience is in management and policy. GIScience 

does more than what GIS did in the early days. GIScience is not only depicting how the 

world looks, but it is developing this extensive application into a bigger agenda to successful 

problem solving (Longley, Goodchild, Maguire, and Rhind  2005). Today GIS is used by any 

level of government in decision making process for public services in economic 

development, transportation and services routing, housing, infrastructures, health, tax maps, 

human services, law enforcement, land-use planning, park and recreation, environmental 

monitoring, emergency management, and citizen information/geodemographics (O’Looney 

2000 cited in Longley, Goodchild, Maguire, and Rhind  2005). 

Global Positioning System (GPS) technology is another technology in GIScience that 

has been used widely by public. It arose from a 1969 research project of the U.S. Defense 

Department as a military research project to fly atomic clocks on satellites and use the data 

for navigation; but nowadays, GPS can be found in cars, boats and airplanes, cell phones, 

wristwatches and computers for navigation, farming, mining, construction, surveying, taxicab 

operations, logistical supply-chain management, package delivery and science and 

technology applications (History of GPS  2006). Many fields of science use GPS for their 

researches. For instance, geologists can use GPS to measure expansion of volcanoes and 

movement along fault lines; ecologists use it to map differences in a forest canopy; biologists 

can track animals using radio collars that transmit GPS data; and Geographers can define 

spatial relationships between features of the Earth's surface (History of GPS  2006). 
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The research frontier(s) for GIScience in the next 3-5 years 

In the future, GIScience helps this world to be more open and transparent for 

everybody. Spatial information/geodatabase will be not exclusively own by government or 

military, rather it is shared across countries among communities. World becomes borderless 

since information technology is expanding greatly and this will also affect to GIScience. It is 

not possible if GIScience would be a new cause of the new era of democracy, which means 

people become more literate in spatial knowledge and can participate in solving their 

problems in any sectors.  

Longley, Goodchild, Maguire, and Rhind (2005) affirm that although GIScience is 

not a panacea, more fields as mentioned above will use this geographical approach in 

mapping, measurement, monitoring, modeling, and management because GIS applications 

need to be based on sound science that makes it possible to incorporate diverse physical, 

biological, and human elements. However, they also add that interdisciplinary science with 

algorithms and statistical procedures can lead GIS applications to conflict with an older 

principle of scientific reporting; consequently, the results of analysis should always be 

reported in sufficient detail to allow someone else to replicate them. Finally, since science is 

complex, they suggest users who sometime use some tools developed by others without 

sufficient understanding to know as many of details of GIS analysis as is reasonable possible.  
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