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Ctline:
= What 15 a Geographic Infortnation System?
How does it relate to Gl5cience.
= What can you do with it?
= How can it be useful to the NCAR. corrmunity”?
= Bome example applications:;
Developing surface change scenarios using hutnan population and soils databases



What Is A Geographic Information System {GIS)?

Lin inforrnation systern that i= desighed to work with data referenced by
spatial or geographic coordinates. In other words, a GIS s botha
datahase systern with specific capsbilities for spatially-referenced

data, as well as a set of operations for working [analysis] with the

data. (Star and Estes, 1990}

& gystern for capturing, storing, checking, integrating, ranipulating,
analyzing and displaying data which are spatially referenced to the
Earth. {Cherley, 1927}

Lintomated systerns for the capture, storage, retriessal, analysis, and
display of spatial data. (Clarke, 1990)

& systern of havdware, softwrare, and procedures desigred to suppont the
capture, ranagernent, manipulation, analysis, modeling and display of
spatially-referenced data for soking complex planning and management
problerns . (MCGIA lecture by David Cowen, 1939)

Lin integrated package for the input, storage, avalysis, and output of
spatial irdormation. . analysis being the rost significant. {Gaile and
Willmott, 1959

(515 are sirrmltaneously the telescope, the microscope, the computer, and
the xerox machine of regional analysis and symthesis of spatial data.
i Ahler, 192%)



&nd from Urnderstanding GI5: The ARCINFO Ilethod (Fedlands, G
Environmental Sysiem Research Institute, 1990}, page 1.2:

L 515 is "an orgardzed collection of coruputer hardware,
software, geographic data, and personnel designed to efficiently
capture, store, wpdate, manipulate, avalyze, and display all forrs
of geographically referenc ed information.”

Components:
Greographic Data
Corputer Hardweare
Computer Software
People

5o what is it then?
= Mot a graphics paclage

Who Uses it?
= 1JEGE and most Government Agencies
= Social Sciences

Which Package?
* EZRI (ArcGIS)
= Remote Sensing Software (ERDAS Imaging)



L GIS has four main fanctional subsysterns. These are:
= data input subsystem
captute, collect, and transforrn spatial and thematic data into digital form.

e.g from hard copy maps, eerial pholographs, remofely sensed images, reporks,
survep documents, PP spstems efe.

= data storage and reirieval subsystem
database management systern for maintaining attribute data.
Cian be linked fo other soffware e.g Oracle
= data manipulation and analysis subeystemn
executes spatial and attribute procedures to gererate derteed infor mation.

disfinguishes GIY from offier dofebase informafion spsfems and
computer-aided drafing (CADY sysfems.

= data owiput and display subsystem

generates graphic displavys, norenally maps, and tabular reports representing
dertved rdormation products.



GIS Data Types

Spatial data
describes the dbsolute and relative location of geograplhic features.

Attribute data

describes characteristics of the spatial features. These characteristics can be
guantitatve andior cpualitatiee i nature.

Atftribmte data 1z often referred to as tabmlar data.



Spatial Data Models
Three basic types of spatial data models havee evobeed for storing geographic data digitally.
1. Yector data — requires fopologp
= Point
= Line
* Paolygon -- including TIMs (triangulated Trre gular Metworks)
2. Raster data
3. Image data
* Includes Reraote Sensing and graphical inserts, either as backoround or inserts



Sorne exatnple interactive functions of a GI3
Mot of these can be done inferactively or firough scripts

= Data creation, retrieval and editing
= Conversion between raster and vector data
* Interactive querying
= Statistical summmations
= Meighborhood functions
= Interpolation (IDW, Kriging etch
= Metwork functions (routing, flow ete)
= Interactive modeling
= Special Wodules and Mlacros
e.g2 hydrology and =zolar



Yector Data

Advantages :
= Diata can be represented at its orginal resolution and form without generalization.
» Graphic output iz wually more aesthetically pleasing (traditional cartographic representationy;
= Since most data, e.g. hard copy maps, s invector form no data corsersion is required.
= Accurate geographic location of data is mamtained.

= Allmows for efficient encoding of topology, and as a result rore efficient operations that recuire
topological inforrmation, e g prodraity, network avalvsis.

Disadvantages:
= The location of each vertex needs to be stored explicithy.

» For effective analysis, vector data mnst be corverted into a topological strocture. This is
processing intensTve and requires updating and rebuilding topologies.

= Aleorittons for manipulative and analysis functions are coruplex and may be processing intenste.
Ofter, this inherently livaits the functionality for large data sets.

» Contirmons data, such as elevation data, is not effectirely represented in wector forr.

= Spatial analysis and filtering within polygons is npossible.

Somree ; [nnoveatmee G135 solutions Ine




























































