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Chapter 4

Data Models for GIS
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4.1 Raster Data Models

LEARNING OBJECTIVE
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Figure 4.1Digital Picture with Zoomed Inset Showing Pixilation of Raster Image
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Figure 4.2Pointillist Artwork
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Figure 4.3Common Raster Graphics Used in GIS Applications: Aerial Photograph (left) and USGS DEM (right)

Source: Data available from U.S. Geological Survey, Earth Resources Observation and Science (EROS) Center, Sioux
Falls, SD.
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Figure 4.4Land-Use/Land-Cover Raster Image

Source: Data available from U.S. Geological Survey, Earth Resources Observation and Science (EROS) Center, Sioux
Falls, SD.
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Figure 4.5Cell-by-Cell Encoding of Raster Data
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Figure 4.6Run-Length Encoding of Raster Data
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Figure 4.7Quad-Tree Encoding of Raster Data

Advantages/Disadvantages of the Raster Model
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4.2 Vector Data Models
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Figure 4.8Points, Lines, and Polygons
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Figure 4.9Spaghetti Data Model
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Figure 4.10Arc-Node Topology
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Figure 4.11Polygon-Arc Topology
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Figure 4.12Polygon Topology

+CDC@C;M�5@@CKG�H<9�7CADIH9F�HC�F5D=8@M�89H9FA=B9�5B8�5B5@MN9�H<9�GD5H=5@
F9@5H=CBG<=DG�C:�5@@�=HG�=B7@I898�:95HIF9G�� B�588=H=CB��HCDC@C;=75@�=B:CFA5H=CB�=G
=ADCFH5BH�6975IG9�=H�5@@CKG�:CF�9::=7=9BH�9FFCF�89H97H=CB�K=H<=B�5�J97HCF�85H5G9H�� B
H<9�75G9�C:�DC@M;CB�:95HIF9G��CD9B�CF�IB7@CG98�DC@M;CBG��K<=7<�C77IF�K<9B�5B�5F7
8C9G�BCH�7CAD@9H9@M�@CCD�657?�IDCB�=HG9@:��5B8�IB@569@98�DC@M;CBG��K<=7<�C77IF
K<9B�5B�5F95�8C9G�BCH�7CBH5=B�5BM�5HHF=6IH9�=B:CFA5H=CB��J=C@5H9�DC@M;CB�5F7
HCDC@C;M�FI@9G���BCH<9F�HCDC@C;=75@�9FFCF�:CIB8�K=H<�DC@M;CB�:95HIF9G�=G�H<9
sliver �� ��*@=J9FG�C77IF�K<9B�H<9�G<5F98�6CIB85FM�C:�HKC�DC@M;CBG�8C�BCH�A99H
9L57H@M���=;IF9����
���CAACB�+CDC@C;=75@��FFCFG���

 B�H<9�75G9�C:�@=B9�:95HIF9G��HCDC@C;=75@�9FFCFG�C77IF�K<9B�HKC�@=B9G�8C�BCH�A99H
D9F:97H@M�5H�5�BC89��+<=G�9FFCF�=G�75@@98�5B�QIB89FG<CCHR�K<9B�H<9�@=B9G�8C�BCH
9LH9B8�:5F�9BCI;<�HC�A99H�957<�CH<9F�5B8�5B�QCJ9FG<CCHR�K<9B�H<9�@=B9�9LH9B8G
69MCB8�H<9�:95HIF9�=H�G<CI@8�7CBB97H�HC���=;IF9����
���CAACB�+CDC@C;=75@��FFCFG���
+<9�F9GI@H�C:�CJ9FG<CCHG�5B8�IB89FG<CCHG�=G�5�Q85B;@=B;�BC89R�5H�H<9�9B8�C:�H<9
@=B9���5B;@=B;�BC89G�5F9BSH�5@K5MG�5B�9FFCF��<CK9J9F��5G�H<9M�C77IF�=B�H<9�75G9�C:
8958�9B8�GHF99HG�CB�5�FC58�A5D�

��� ��B5FFCK�;5D�:CFA98�K<9B�H<9
G<5F98�6CIB85FM�C:�HKC
DC@M;CBG�8C�BCH�A99H�9L57H@M�

�<5DH9F����5H5�$C89@G�:CF�� *

����-97HCF��5H5�$C89@G �




Figure 4.13Common Topological Errors
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4.3 Satellite Imagery and Aerial Photography
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Figure 4.14Satellites Orbiting the Earth
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Figure 4.15Curvature Error Due to Lenticular Properties of Camera
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Figure 4.16Orthophoto

Source: Data available from U.S. Geological Survey, Earth Resources Observation and Science (EROS) Center, Sioux
Falls, SD.
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