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Chapter 4
Data Models for GIS
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4.1 Raster Data Models

LEARNING OBJECTIVE

+<9 C6>97H=J9 C: H<=G G97H=CB =G HC IB89FGH5B8 <CK F5GH9F 85H5 A
=AD@9A9BH98 =B * 5DD@=75H=CBG

+<9 F5GHI9F 85H5 AC89@ =G K=89@M IG98 =B 5DD@=75H=CBG F5B;=B; :5F 69M
=B:CFA5H=CB GMGH9AG *G $CGH @=?9@M MCI 5F9 5@F958M J9FM :5A=@=
AC89@ =: MCI <5J9 5BM 9LD9F=9B79 K=H< 8=;=H5@ D<CHC;F5D<G +<9 I6=EI=H(
$ 5B8+ =@9:CFA5HG 5ACB; CH<9FG 5F9 65G98 CB H<9 F5GH9F 85H5 AC89
<S5DH9F 9CGD5H=5@ 5H5 $5B5.9A%BHI=CB =@9 CFA5HG?9 5

ACA9BH HC J=9K MCIF :5JCF=H9 8=;=H5@ =A5;9 : MCI NCCA 899D@M =BHC H<(
K=@@ BCH=79 H<5H =H =G 7CADCG98 C: 5B 5FF5M C: H=BM GEI5F9 D=L9@G C
9@9A9BHG 57<C: H<9G9 IB=EI9@M 7C@CF98 D=L9@G K<9B J=9K98 5G 5 K<C
HC :CFA5 7C<9F9BH =A5;FF9  =:=H5@ '=7HIF9 K=H< 1CCA98 BG9H *<CK=B;
'=L=@5H=CB C: )5GH9F A5;9

Figure 4.1
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Figure 4.2
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Figure 4.3Common Raster Graphics Used in GIS Applications: Aerial Photograph (left) and USGS DEM (rig

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

Source: Data available from U.S. Geological Survey, Earth Resources Observation and Science (EROS) Cen

Falls, SD.
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Figure 4.5Cell-by-Cell Encoding of Raster Data
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Figure 4.6
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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 4.12°olygon Topology
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Figure 4.13ommon Topological Errors
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Advantages/Disadvantages of the Vector Model
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KEY TAKEAWAYS
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4.3 Satellite Imagery and Aerial Photography

LEARNING OBJECTIVE

+<9 C6>97H=J9 C: H<=G G97H=CB =G HC IB89FGH5B8 <CK G5H9@ @=H?9 =
59F=5@ D<CHC;F5D<M 5F9 =AD@9A9BH98 =B * 5DD@=75H=CBG

K=89 J5F=9HM C: G5H9@ @=H9 =A5;9FM 5B8 59F=5@ D<CHC;F5D<M =G 5J5=@"
;9C;F5D<=7 =B:CFA5H=CB GMGHY9AG *G @H<CI;<H<9G9 DFC8I7HG 5F9 65G=
;F5D<=7G H<9M 5F9 GI6GH5BH=J9@M 8=::9F9BH =B H<9=F IG5;9 K=H<=B 5 * *5
=A5;9FM 5B8 59F=5@ D<CHC;F5D<M DFCJ=89 =ADCFH5BH 7CBHIOLHI5@ =B:CFA
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Satellite Imagery
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Figure 4.145atellites Orbiting the Earth
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=BHI9FJ5@G 69=B; G75BB98 $I@H=GD97HF5@ 5B8 <MD9FGD97HF5@ G9BGCFC
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Aerial Photography
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Figure 4.1%Curvature Error Due to Lenticular Properties of Camera
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Figure 4.16>rthophoto

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