Exercise #2 Representing Geography / Geo-referencing

Advanced GIS

Read Chapters 3 & 4.  The following questions are intended to help you focus on what you are reading and to think critically about it.  Provide a short answer to each question and come to class ready to discuss your answers.
1) Computers have only 2 letters in their alphabet, “1” and “0” (on and off).  With these two symbols a GIS can model an entire region (even the entire world).  The binary counting system is 2 digits or “base 2”.  Humans use a base 10 system.  Converting from human numbers to computer numbers is a matter of counting in base 2 (see page 62).  Therefore 1 = 0001, 2 = 0010, 3 = 0011, 4 = 0100, 5 = 0101, 6 = 0110 and so on…

a. Write your birthday (month / day) in binary.

b. My birthday is 00100 / 11010; what day is my birthday? (bonus points if I get a birthday card).

2) Read Al Gore’s idea for a “Digital Earth” (p 67 old book) on the net http://www.digitalearth.gov/VP19980131.html
a. Do you think this model could be possible with today’s technology?

b. What would limit the feasibility of this idea?

c. How much data storage might be required? (give best guess)

d. How might such a database be created / maintained?

e. Do you like Al’s idea?

3) The GI in GIS implies that the world can be described by information about particular processes, events or things at a particular point in space and time.  As a human we like to name and define things as “discrete objects”.  Think about describing the geography of your neighborhood to someone who is unfamiliar with it.  List the first 10 things you would say in your description.  Next to each description, label it as “very discrete”, “not at all discrete” or “somewhat discrete”.  Finally, for each description provide a number from 1 to 10 for how difficult each would be to map (1 = easy to map, 10 = impossible to map).  Do you think there is a relationship between how discrete an object is and whether it gets mapped?

4) Box 3.3 (p. 66) briefly describes the difference in attribute information type that can be encountered in a database.  4 levels of measurement - nominal, ordinal, interval and ratio.  Go back to your list of 10 descriptive geographic features of you neighborhood.  Determine which category of ‘level of measurement’ the data would be that would describe your neighborhood.

5) What does the book mean by “2.5 Dimensions”?  explain.
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6) The geographic coordinates of Philadelphia in decimal degrees are (-75.23, 39.92).  The shortest distance on a sphere between 2 points is a great circle.  The great circle distance can be calculated by the formula:






This is a lot less scary than it looks.  Just simply plug in the numbers on a scientific calculator were:


Use this formula too calculate the most direct distance from Philadelphia to Moscow (37.72, 55.70) as well as to Buenos Aires (-58.41, -34.67).  What is the great circle distance directly between Moscow and Buenos Aires? 



7) What is the most “leftest” point in the US?
Use ArcMap  to answer this question.  Open up the USA project in the GIS2_f06 folder in the open area.  Use the >> data frame window to change the projection of the view.  Change the projections between several of the different ones available.  Try geographic (latitude- longitude), Mercator and  Lambert Conformal Conic.  What point in the continental US is furthest west in each of these projections.  Which is correct? (you can put thumbnail screen snapshots of each of the three projections in your exercise write-up).
8) Use ArcMap the USA project to zoom into New Jersey.  Zoom into the Glassboro are and give an approximate value of the coordinates of the Robinson Building.  What projection are your coordinates in.  Use the data frame properties window to change the projection and give your coordinates in 1) NJ State Plane Coordinates, 2) Latitude/Longitude, and 3) UTM (Universal Transverse Mercator).  

9) New Jersey State Plane Coordinate system uses a transverse mercator projection.  Pennsylvania has 2 two different State Plane zones PA north and PA south, which are both in Lambert Conformal Conic projections.  Why do you think these different projections were used in states that are next-door neighbors?  (i.e. what is it about the shape of the states that warrants the different projections that are used?)
 

10) Make up one exam question from the material in chapters 3 & 4 that you think would make a fair exam question on the midterm.  You can make it multiple choice, short answer or what ever other format you would like EXCEPT true and false.
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