GIS - Geographic Information Systems... is what?

Often, information has geographic as well as identity and value. For example, when we remember
a retail store, we generally remember its location, name and what’s in it. The homes of friends,
our places of work or school have similar links between geography and information. These
relationships are so common we are rarely conscious of them.

Keeping track of the connections between place and information is fairly easy, up to a point.
With a lot of information, and a lot of places, we can no longer keep track of it all. Adding
changes over time, say, changes in locations, names, or what you find there, will significantly
increase the challenge. There is a limit to how large a scale to which one can increase this. At
some point, the amount of information is overwhelming. It’s not very “scalable.”

To overcome that overload of information, we have long relayed on a very special tool: the map.
Maps contain representations of location, notations of identity, and often “value” (road type, city
size, topography, and so on). Maps, on the whole, work very well. They are not becoming
obsolete. Individual maps, because they are static, do become obsolete.

In the past, we have gotten around this, to some extent, by having tables of information to go with
maps. The information on these blotters, logs and spreadsheets can be updated frequently. A
linkage is maintained by having a unique name on the map match a corresponding unique name
in the records.

The system of maps plus information listings is really quite good. There are a couple of
limitations. Changes in either must be reflected in the other. Misplaced or misread linkages
detach the map and table of records from each other, rendering that portion useless. For that
reason, the information and linkages must be meticulously maintained. At the same time, given
their complexity, this system is susceptible to transcription errors.

With proper quality control, this can be contained, until we increase the system’s size. Here
agiain, as with memory, we run into the problem of scalability. Too many bits of information
(data) attached to a location, or too much geography connected to a set of information, and it all
becomes indecipherable. Hundreds of pages of data, along with thousands of areas, names and
points on a set of maps cannot be easily translated into something meaningful. We can either no
longer see patterns, or spend far too much time translating and collating what we are reading.

In order to process and track much larger quantities of geographic information, a connection is
needed: an “automatic” link between the map and the information. Geographic Information
System (GIS) software links (alphanumeric) database information to computer-generated maps
(geography) for analysis and display.

Most of the data maintained by the City is related to geography. Linking the names and numbers
in a database to locations on the ground has been difficult in this large, complex and fragmented
organization. Maps, documents, and data are not always stored or maintained well. Worse, these
data tend to stay in local offices, only haphazardly available to others in the organization.



The following are excerpts from
“LIFE BEYOND CAD, Airport Geographic Information Systems-An Emerging Role,”
an article by Steve Jaffe, which appeared in Airport Magazine’s March-April 1998 issue.
(http://www.airportnet.org/depts/publications/airmags/am3498/gis.htm)

Although GIS shares many similarities with Computer-Aided Design [& Drafting]
(CADD)...it is important to understand how they differ. While no one standard definition
of GIS has been universally accepted, GIS can be described as a computer-based
information system which inputs, stores, retrieves, displays and analyzes geo-referenced
data. CADD, by comparison, was developed for engineering design functions. While
CADD data may be spatially referenced (a coordinate for a utility pole, for example) it
cannot perform spatial analysis. CADD systems also do not usually link their graphic data
to databases. So while the CADD system may display the correct position of the utility
pole and its connection to the next one, it will not connect to a pole database providing
information on the pole’s height, year of placement, material, maintenance records, or
closest transformer.

Dr. Michael McNerney, associate professor at the University of Texas Center for Transportation
Research, further divides these systems into three categories: CADD, Smart CADD and GIS.

« CADD is an excellent tool for engineering and design, and can accurately place
objects in their correct relative positions.

« Smart CADD has all the functionality of CADD plus a link to a database.

» GIS is distinguished from Smart CADD by its capability of performing complex spatial
analysis.



What in the world is a “GIS” (besides a Geographic Information System)?
A collection from Scott Freundschuh

An information system that is designed to work with data referenced by spatial or geographic
coordinates. In other words, a GIS is both a database system with specific capabilities for
spatially-referenced data, as well as a set of operations for working [analysis] with the data.
(Star and Estes, 1990)

A system for capturing, storing, checking, integrating, manipulating, analyzing and
displaying data which are spatially referenced to the Earth.
(Chorley, 1987)

Automated systems for the capture, storage, retrieval, analysis, and display of spatial data.
(Clarke, 1990)

A system of hardware, software, and procedures designed to support the capture,
management, manipulation, analysis, modeling and display of spatially referenced data for
solving complex planning and management problems.

(NCGIA lecture by David Cowen, 1989)

An integrated package for the input, storage, analysis, and output of spatial information...
analysis being the most significant.
(Gaile and Willmott, 1989)

GIS are simultaneously the telescope, the microscope, the computer, and the Xerox machine
of regional analysis and synthesis of spatial data.
(Abler, 1988)



