Exercise 1b: Data download plus questions on ellipsoids, datums, and coordinate systems
Data source: CUGIR, NYSGIS Clearing House
Due: Monday, January 27 at the start of class.

Tasks: You will 1) download and prep an orthoquad, a DEM, and a set of DEC topographic tiles for the Clinton, NY USGS 7.5’ quadrangle, and 2) do reading in Bolstad and answer questions.
Prepare: 1) a folder on your hard drive called Clinton_data with well-labeled folders inside to contain the data, and 2) answers to the questions on the reading.
Part I. Data download and prep
Download the Clinton orthoquad from the NYSGIS clearing house and a DEM plus the DEC topographic tiles for the Clinton quad from the CUGIR site. Prep the files so that they are ready to work with. Be sure that they are on your portable hard drive.

Part II. Reading and questions in Bolstad
Read Chapter 3 in Bolstad, and answer the following questions. Read the entire chapter, and resist the urge to just hunt for the answers to questions.
1. What is the difference between metadata and data attributes? This question actually comes from class and not the reading.

2. Which of the ellipsoids in Table 3-1 are global ellipsoids, as opposed to local ellipsoids? Why couldn’t a single global ellipsoid be fit to the world’s survey data until the 1970s?
3. What is the difference between an ellipsoid and a datum (i.e., what does it mean to say that the NAD27 datum uses the Clarke 1866 ellipsoid)? 

4. What is the difference between a local datum and a global datum? Why use one over the other?

5. Create concept captions for figure 3-21 from Bolstad (reproduced on page 2 of this hw) that clearly convey your understanding of this figure and what it illustrates.

6. What is the difference between a datum and a map projection?

7. Why do states that are elongate EW base their State Plane Coordinate Systems on a Lambert Conformal Conic Projection, whereas states that are elongate NS base their State Plane coordinate systems on a Transverse Mercator Projection?

8. Google Earth uses the WGS84 coordinate system (a geographic coordinate system) for locating points on the Earth’s surface. USGS topographic quadrangles downloaded from the NYSGIS clearing house use NAD27 UTM 18N (a projected coordinate system). How are these two coordinate systems different, and why don’t Google Earth and the USGS use the same coordinate system?

9. You are an Air Battle Manager with the US Air Force in Afghanistan. As ABM, you are responsible for providing critical information to your fighter pilots to enable them to target an ammunition dump located in a moderately populated area. They need lat/lon information on the target in order to program that information into the guidance computers on the AGMs (Air to Ground Missiles). You have received lat/lon information from both British ground forces and Afghan Intelligence. What do you need to know, and why, in order to make sure that you hit the target and avoid collateral damage?
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Figure 3-21: Datum shifts in the coordinates of a point for some common datums. Note that the estimate
of coordinate position shifts approximately 36 meters from the NAD27 to the NAD83(1986) datum,
while the shift from NAD83(1983) to NAD83(HARN) then to NAD83(CORS96) are approximately 0.05
meters. The shift to WGS84(G1150) is also shown, here approximately 0.95 m. Note that the point may
not be moving, only our datum estimate of the point’s coordinates. Calculations are based on NGS NAD-
CON and HTDP software.
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