Introduction ¢to
GIS Dat¢a
Structures

Geographical Information Systems (GIS) rely on a variety of data
structures to represent and analyze spatial information. This slide
provides an overview of the key types of GIS data, including both
spatial and non-spatial formats.

Dr. Jagdish Chand
. kﬁ%}ﬂ Asst. Prof, Geography
L f’h' Govt. College Sangrah

« ’



Spatial Data
Structures

Spatial data structures are specialized data models used to efficiently
store, manipulate, and query geographic or spatial information in a
Geographic Information System (GIS). They provide effective ways to
organize and access spatial data based on its geometric properties and

spatial relationships.
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Vector Data
Structures

Vector data structures are a fundamental way of representing spatial
data in Geographic Information Systems (GIS). They use discrete
geometric primitives like points, lines, and polygons to model real-world

entities.




Raster Data
Structures

Raster data structures represent geographic information as a grid of

cells, where each cell contains a value. This approach is well-suited for

continuous phenomena like elevation, precipitation, or temperature.
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Quadtrees

Quadtrees are a spatial data structure used to efficiently store and

manage two-dimensional data. They divide the space into four equal

qguadrants, creating a hierarchical tree-like structure.




Octrees

Octrees are a hierarchical data structure used to partition 3D space by
recursively subdividing it into eight octants. This efficient spatial
indexing method enables fast retrieval and processing of 3D spatial

data.




R-Trees

R-trees are a type of spatial data structure used to index multi-
dimensional data, such as the geographic coordinates of geographic

features. They organize data into a tree-like hierarchy, allowing for

efficient spatial queries and analyses.




Grids

Grids are a fundamental spatial data structure in GIS, dividing the
geographic space into a regular array of cells or pixels. They are
commonly used to represent raster data, where each cell holds a value

such as elevation or land cover type.
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Non-Spatial Data
Structures

In addition to spatial data structures, GIS systems also rely on various

non-spatial data structures to manage and organize attributes and

metadata. These structures provide efficient ways to store, retrieve, and

manipulate non-geometric information.




Relational
Databases

Relational databases are a widely used data storage and management
system that organizes data into tables with rows and columns. These
structured tables allow for efficient querying, relationships between

data, and ACID (Atomicity, Consistency, Isolation, Durability) properties.




Object-Oriented
Databases

Object-oriented databases (OODBs) store data in the form of objects,

rather than the traditional rows and columns of relational databases.

This allows for more complex data structures and relationships to be

modeled, making them well-suited for applications with hierarchical or

nested data.




Hierarchical
Databases

Hierarchical databases organize data in a tree-like structure, with a root
and branches of parent-child relationships. This allows efficient

qguerying and retrieval of nested data, but can be rigid and difficult to

modify.




Network Databases

Network databases are a type of non-spatial data structure that

organizes data in a hierarchical, tree-like structure. They are well-suited

for representing complex relationships between data entities.




Flat Files

Flat files are the simplest form of data storage in GIS. They store data in

a tabular format, often as CSV or other delimited text files, without any

additional structure or organization.
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Conclusion and
Summary

In this presentation, we have explored the diverse range of data
structures used in Geographic Information Systems (GIS). From spatial
data structures like vectors and rasters to non-spatial structures like
databases, we have gained a comprehensive understanding of the tools

available for effectively managing and analyzing geospatial data.




