
Geography 360 - Principles of GIS Mapping
Learning Objectives Outline

7M. Spatial Reference Systems and Points, Lines, Polygons, and Surfaces

Learning Objectives:

7M1. What are two fundamental types of spatial reference systems (framework for position)? 


1. Relative position referencing (arbitrary grids and relative directions)



Campus map grid cell reference – row numbers and column letters – 

works for single sheet



relative directions - here, there, near, far, left, right (relative to person position)

2. Absolute position referencing (coordinate systems and cardinal directions)



Spatial reference system - coordinate system as 2 or 3 dimension numbering scheme


Cardinal directions - North, south, east, west, NW, SSW, etc (relative to earth position) 

7M2. What are two fundamental types of coordinate systems? 

1. Geographic coordinates - 3 dimensions to describe position: longitude, latitude, elevation

2. Cartesian coordinates - 3 dimensions to describe position: x, y, elevation


What are the differences in the coordinate systems?



The mathematics of geographic coordinates is “trigonometry” 

i.e., angle and distance measurements using functions like sine, cosine
The mathematics of Cartesian coordinates is “Euclidean geometry”



i.e., basic algebra will work fine

7M3. What is the relationship between map projections and planar (e.g., state plane & UTM) coordinates?

1. State Plane Coordinate zones
Coordinate system zones created from one of three map projections – Dent Fig 3.20, 21 

a. Lambert conformal conic projection for states with E-W extent creates state plane coordinates


b. Transverse Mercator projection for states with N-S extent creates state plane coordinates 


c. Space Oblique Mercator for panhandle of Alaska creates state plane coordinates


2. Universal Transverse Mercator (UTM) coordinate zones – Dent Fig 3.22, 23, 24

UTM coordinate system created from Transverse Mercator projection

7M4. What types of spatial data object types are used in spatial data? – from E-reserves reading

Points, lines, polygons, surfaces, and volumes are spatial data object types


Spatial referencing uses geometry and topology


Geometry –spatial position based on coordinates; creates shape of spatial data object



Topology – spatial relationships between data objects based on 

connectedness, adjacency, and containment

****Outcomes Performance Assessment***

- unacceptable – demonstrate little or no understanding about coordinate systems and spatial data object types

- low acceptability - demonstrate an understanding about coordinate systems or spatial data object types

- medium acceptability - demonstrate an understanding about coordinate systems and spatial data object types

- high acceptability - demonstrate an understanding about coordinate systems, spatial data object types, basic topological (connectivity, adjacency, containment) relationships among spatial object types

