Geography 360 - Principles of GIS Mapping
Learning Objectives Outline

1F. Spatial Data Coordinates and Map Projections 

Learning Objectives:

1F1. Measuring the surface of the earth is a field of study called “geodesy”.  How does the surface of the earth differ from the surface of a globe? When the earth’s surface is measured geometrically to construct a surface, what three types of “oids” are used to provide different levels of “surface geometry” detail? 

Dent Figure 2.1 (c) Geoid – earth-like (best 3-D model of earth) 
(b) Ellipsoid – oblate sphere (oblate means somewhat squashed), better for map making
(a) Spheroid – sphere-like (simplest model), OK for world map projection use
1F2. What three dimensions can be used to measure location on the surface of the earth?  

Two horizontal and one vertical dimension.  Surface of the earth is a naturally “rough” horizontal surface; everywhere in 2D horizontal surface there is an opportunity to make a vertical measurement. 

- A (geometric) point can be described how? A measurement in each of those 3 dimensions.
- In what way is a coordinate system an "array of positions on a surface"? 

Each of the two coordinate expressions specify a point – (longitude,latitude) and (x,y)

Coordinate reference systems contain an “infinite number of points” on the surface.

- Graticule - the graphic depiction of the horizontal coordinate reference system; graticule is an “abstraction” of coordinate points, i.e., selected points of reference system
1F3. How does a map projection relate to a map transformation? 

Why is the term map projection confusing? It refers to both a process and an outcome.

A map transformation is used to transform from a point in non-planar (curved surface) reference system (e.g. longitude-lamda, latitude-phi) to a point in planar reference system (e.g., x, y).

- Why are surface distortions caused by the projection (transformation) process?


Tear, shear, compression – See Dent Figure 3.9
- On a globe, (Longitude, Latitude) express a point in a non-planar (curved) surface reference system whereby trigonometry is used for calculating distances

- On a plane (i.e., a map projection), (X, Y) is a point in a planar surface reference system – Euclidean geometry is used for calculating distances

- A graticule shows the Meridians (Longitude lines) and Parallels (Latitude lines) on a map projection

1F4. What are the properties (i.e., the characteristics) by which we describe map projections? 

 area, shape, scale, direction, method of construction, other special characteristics 


Tissot Indicatrix shows distortion centered on point - See Dent Figure 3.12

Family of projections – show three basic families - See Dent Figure 3.4 

What kinds of world maps would be best used for depicting worldwide population? 

Example projections – see handout

Why preserve shape (i.e., angles)?  Preserving angles assists with navigation; compass headings are depicted as straight lines (called rhumb lines) on a chart
Why preserve area? use equal area projections for dot maps – reduce area distortion for density display
Why preserve a combination of characteristics? Sometimes we need to make compromises. 
****Outcomes Performance Assessment***

- unacceptable – no demonstrated understanding of geodesy, coordinate system, or map projections

- low acceptability - demonstrated understanding of one of geodesy, coordinate systems, and map projections

- medium acceptability - demonstrated understanding two of geodesy, coordinate systems, and map projections and relationship between them

- high acceptability - demonstrated understanding all three of geodesy, coordinate systems, and map projections and relationship between them
