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FOR357/557   EX3P_08  Projections etc.


Overview

This exercise is designed to show you some of the problems you can get into with projections and datums and to exercise your projecting skills.  THE QUESTIONS IN THE EXERCISE ARE TO BE ANSWERED ON THE ANSWER SHEET AT THE END OF THIS DOCUMENT.  COPY AND PASTE ANSWER PAGES INTO A NEW DOCUMENT THAT IS TO BE EMAILED TO Exs557@rousmail.esf.edu AS AN ATTACHMENT.  Space is provided within the exercise so you can jot notes there and to help you identify the questions.  The questions numbers are red in the electronic version but, unless you have a color printer, will print black!

Assignment

· Data: Download Exe3_04.exe from the schedule page.

· Unzip the package of data. There are 12 layers in the data set.

Open ArcCatalog, browse to your workspace and look at the Metadata for each of these layers. . Q1:  Note the projections, datums, units etc. of each of them in the table Q1.  Pay particular attention to the local or projected bounding coordinates of each layer. 

1) Open ArcCatalog, browse to your workspace, and look at the Metadata for the following layers:

a) On_Hydro

b) On_Hydro_utm

c) On-Hydro_sp

d) On_Hydro_Mrctr

2) Q1:  Note the projections, datums, units etc. of each of them in the table Q1 in the Answer Sheet.  Pay particular attention to the local or projected bounding coordinates of each layer. Note that you may have to search the metadata for some information.  Only one decimal place for degrees and no decimal places for linear units.

3) Launch ArcMAP and open a new “blank document” 

4) Add On_an into ArcMap. You will get a warning re unknown spatial reference. This is a map of the towns in Onondaga County.

a) Run the cursor over the map and note the coordinates of the cursor when it is on the map. 
Q2: What coordinate System do you think this layer is in? No peeking! Look at coordinates _________________________

b) Open the properties of the DataFrame.  Q3: What is the current coordinate system of the DataFrame? ________________________________________________________________________

c) Q4: Open the Properties/Source  tab for On_an.  What does it say about the Data Source’s Coordinate System? ______________________________  
d) Q5: Open ArcCatalog and look at the metadata for on_an. What does it say there about the Horizontal Coordinate system? _____________________________________

e) Q6a: Open Windows Explorer and browse to your workspace.  Is there a .prj file for on_an? (on_an.prj)    Y or N
f) Q6b: Is there an .xml metadata file
 for on_an? (On_an.shp.xml)  Y or N
g) Q6c: Now, when you see “assumed” in the coordinate system display what do you think that means?___________________________________________________________
5) Now Add on_c_pn.  You may get a message about the new layer not having spatial info or that it is different….. Click OK


a) In the TOC Make the fill colors of the two layers very distinctive.  Click the layers on and off.  
Q7a: Which one is showing in the data pane?_______________

b)    Q7b: Where is the other one? Guess. _____________________________________

c) Zoom to the full extent of the DataFrame.  
Q7c: Now what do you see? _________________________________________________

d)    Q8: And why is the display like that? (Answer on the back of the answer sheet.) 

e) Zoom to each of the layers in turn and make note of the Northings at the NW corner of the county. Q9a,b:
Layer                       Northing
on_c_pn              ____________
on_an                  ____________

Are they different in shape? Q9c: _____________________

f) Zoom to On_c_pn (you may already be there). 

g) Note the coordinates in the layer. _________________________________________

h) Q10: What projection do you think this layer is in?_____________________________

i) Q11: Why do you think that? ____________________________________________________________

6) Click File/New and select “Blank Document”. DON’T SAVE

a) When asked about saving the map document answer No.

b) Now add on_c_pn.  

c) Q12: What are its general X and Y coordinate values and your guess on units?
______________________________________________________________________

d) Q13: What coordinate system is this layer in? _________________________

e) Add on_b_pn
f) Q14a; Zoom to the full extent.  What do you see? ______________________________________

g) Zoom to on_b_pn and look at its general X,Y coordinates.

h) Q14b: What coordinate system do you think this layer is in despite the displayed coordinates? ___________________________________________________________

i) Alternately zoom to the two layers.  Q15: What are the differences between these layers in addition to just the values of the coordinates? (Answer on back.)  ________________________________________________________________________
________________________________________________________________________

j) GRAD ONLY Q16: If you were to just change the coordinates by adding or subtracting constant values could you make the two versions of Onondaga County Match? (Answer on back).

k) By comparison with the data layers On_hydro, On_hydro_utm, and On_hydro_mrctr create Metadata for the three layers above.

l)  Q17: Get the projection information for these layers from their .prj files.  Put the information into WordPad or Notepad and attached it to your report.  Here is how:
i) Open Window Explorer

ii) Navigate to the folder where your data is located

iii) Find the files for the shape you need the projection data for and double click on the .prj file.  It may open in something or …

iv) Windows may pop up a dialog asking what software you want to load the file into. Pick WordPad or Notepad.

v) The data will be in one long string so you will have to break it up by putting a return (Line feed) in front of each capitalized word so you can read it.

vi) Copy the data from WordPad or Notepad into Word.

m) DO File/new and open a new map.  Don’t save.

n) Add On_hydro_utm_27 and On_hydro_utm83_np. In that order!  NOTE THAT THE SECOND LAYER HAS an –np appended to the file name. This means that it has no .prj file.  Zoom in until the hydro lines for each layer are distinctly different.  These two layers are in the most common datums for relatively large scale data (state, county). 

o) Now set the map units and distance (display) units for the DataFrame to meters.
 Q18: What is the direction of the shift and amount of the shift in location? ______________________

p) Q19: Why did I have you load the layer WITH a .prj file first!_______________ Could you have made the measurement if both of the layers had no .prj file? _____  Why?

q) Q20: Summarize what you have learned about metadata, projections, datums etc. on the back of the answer sheet.

7) Additional work for Grad Students
a) Project on_hydro_utm.shp into a shape file named on_hydro_sp_27. 
(NAD_27_State _Plane_New_York_Central_FIPS_3102. ) 

b) Use the NADCON transformation.  Zip the shape files using WinZip or Filzip and submit your shapefile(s) by attaching to the answer email.   (10 pts)

c) What does FIPS stand for?  (2 pts. )
ONLY THIS AND THE REMAINING PAGES ARE TURNED IN!


Q1: Fill in the table in the answer sheet. (2 pts each, 20 pts)

	Layer
	Coordinate System name OR
Projected Coordinate System name
	Geographic coordinate units OR

Planar Distance Units
	Horizontal Datum name 
	Approximate extent in projected or local coordinates 
for the NW and SE corners.  No decimals except  for DDs and then only 2 decimals


	
	
	
	
	

	
	
	
	
	

	On_hydro
	
	
	
	NW

	
	
	
	
	SE

	On_hydro_sp
	
	
	
	NW

	
	
	
	
	SE

	On_hydro_utm
	
	
	
	NW

	
	
	
	
	SE

	On_hydro_mrctr
	
	
	
	NW

	
	
	
	
	SE



Q2: What coordinate System do you think this layer is in ________________________________________________________(2)
Q3: What is the current coordinate system?___________________________________________________________________(2)
Q4: What does it say there?_________________________________________________________________________________(2)

Q5: Do you still agree with your conclusion in 5b(Q3) ?__Yes ___No (2)

Q6a: Is there an on_an.shp.xml   ___Y ___N  (2)  Q6b: Is there a file called on_an.prj? ___Y ____N (2)

Q6c: Now, when you see “assumed” in the coordinate system display what do you think that means?____________________________________________________________________________
_________________________________________________________________________________(4)
Zoom to the full extent of the DataFrame.  
Q7a: Which one is showing?_____________________(2)

Q7b: Where is the  other one? Your guess _______________________________________________________________________(2)

Q7c: What do you see? (2)__________________________________________________________________________________

_Zoom to each of the layers and note the layers Northings.  

Q9a: on_c_pn       Northing ________________(1)  Q9b: on_an  
     Northing _______________(1)
Q9c: Are they different in shape or orientation?     (2)


Q10: What projection do you think this layer is in?__________________________________(2)



Q11: Why? _________________________________________________________________(2)

___________________________________________________________________________(2)

Q12: What are its general X and Y coordinate values and units?
___________________________________________________________________________(2)


Q13: What coordinate system do you think layer is in? _______________________________(2)

Q14a: What do you see? (2)
 Q14b: What coordinate system do you think this layer is in?___________________________(4)
Qs 15 (4pts), & 16 (GRAD ONLY, 4pts), on next page. 
Answers for 17 are to be appended to this answer sheet document. (12pts total)

Q18: What is the direction of the shift and amount of the shift in location? _______________(4)

Q19a: Why did I have you load the layer WITH a .prj file first! (2pts)
Q19b: Could you have made the difference measurement if both of the layers had no .prj file?  Why (5)
Q20: (10)
One of these layers was in State Plane Coordinates and one was in UTM coordinates.  The display you see is typical when data without .prj files is added and some of it is in SP and some is in UTM.  You should be able to recognize this problem as soon as you see it.  In ArcGIS, if there is NO .prj file for THE FIRST LAYER then the coordinate system defined by the first layer is used for subsequent layers. If the first layer has a .prj then subsequent data layers are projected-on-the-fly to the system used by the layer that was loaded first IF they have a .prj!











It is an undocumented feature of ArcCatalog that if you select a layer (shapefile or coverage) ArcCatalog will automatically create a .xml metadata file even if there is no .prj file!  Not only that, but if you delete the .xml metadata file ArcGIS will recreate it  -- like it or not!)











� The .xml file is what you see when you open the metadata tab in catalog
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