Exercise 2a: Reading and questions on coordinate systems & projections



Due: Monday, September 9 at the start of class.
Turn in: Answers to the questions, done on the computer and printed out. Remember also that EX 2b (data download and prep) is also due on Monday in class.

Note: it is absolutely critical that you use your own words when you answer questions. If you copy the phrasing from the book, not only is it plagiarism but also I can’t tell if you actually know what the words mean that you’ve written down as an answer. 


Part I. Reading and questions in Bolstad
[bookmark: _GoBack]Read Chapter 3 in Bolstad (GIS Fundamentals, 6th Edition), 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 the table below 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?
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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 3-20 from Bolstad (reproduced below) 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. USGS topographic quadrangle maps downloaded from the NYSGIS clearing house use NAD27 UTM 18N (a projected coordinate system). Why?
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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Table 3-1: Official ellipsoids. Radii may be specified more precisely than the 0.1 meter
shown here (from Snyder, 1987 and other sources).

equatorial Polar Flatten-
Name Year Radius, a Radius, b ing Users
meters meters Factor
—
Airy 1830 6,377,563.4 6,356,256.9 1/299.32 Great Britain
Bessel 1841 6,377,397.2 6,356,079.0 1/299.15 Central Europe, Chile,
Indonesia
Clarke 1866 6,378,206.4 6,356,583.8 1/294.98 North America; Philip-
pines
Clarke 1880 6,378,249.1 6,356,514.9 1/293.46 Most of Africa; France
Interna- 1924 6,378,388.0 6,356,911.9 1/297.00 Much of the world
tional :
Australian 1965 6,378,160.0 6,356,774.7 1/298.25 Australia
WGS72 1972 6,378,135.0 6,356,750.5 1/298.26 NASA, U.S. DOD
GRS80 1980 6,378,137.0 6,356,752.3 1/298.26 Worldwide
WGS84 1987 — 6,378,137.0 6,356,752.3 1/298.26 U.S. DOD, Worldwide
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Examples of Datum Shifts
Successive datum transformations for New Jersey control point Bloom 1

Datum Longitude (W)  Latitude(N) _Shift(m)

NAD27 7012 386927 40° 47 076531"
NADS3(1986) 740 12' 230240" 400 47 112726" 4 303 O, e
NADS3(HARN) 740 12' 239069" 400 47 112762"4 004 WGS84(G1150)
NAD83(CORS96) 740 12 2.39009"  40° 47 1129362 05
NADB3(2007) 740 12/ 238977 400 47'1 12912‘% gg;
NADB3(2011) 740 12 2.38891° 400 47 112839
WGSBA(G1150) 749 12 2.39720" 40 47 115946" NAD83  corsas
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