2.4 GIS data structures. You have been hired as a land management forester for a timber company in the southern United States. As a recent college graduate, you are expected to have the most current knowledge of forest measurement and data acquisition techniques. Your supervisor, John Delaney, an older forester, is interested in GIS, and is curious about database structures. Describe to him the difference between a raster and vector data structure, and give an example of a GIS database that might be designed with each structure.

Features using the raster data structure are represented by grids (cells, pixels), which are organized by row and column positions in a database. Regular shapes (squares, hexagons, etc.) are used, and an entire landscape area under consideration would be covered by these shapes. Thus the raster data structure may be best suited for describing continuous surfaces.

Examples of GIS databases that utilize raster data structures include the following: satellite imagery, digital elevation models, digital orthophotographs, precipitation and other measures of the climate, and digital raster graphics files.

Features using the vector data structure are represented by irregularly-shaped objects (points, lines, polygons). Coordinates are used to describe the vertices associated with these features. The features in a vector GIS database most likely do not completely cover a landscape under consideration. For example, a roads GIS database probably consists only of lines where the roads lie, leaving numerous areas between the roads empty of vector database features. The vector data structure may therefore be best suited for describing discontinuous surfaces, or features that are inherently irregularly shaped.

Examples of GIS databases that utilize vector data structures include the following: vegetation, roads, streams, trails, inventory plots, wildlife sightings, water sources, culverts, and home sites.

