ArcView Exercise 4G – Geology Map for Dallas County  (ArcView 9)
UT-Dallas  RBriggs
11/07
The objectives of this exercise are to:


--give you hands on experience with editing in ArcGIS (or doing "heads-up" digitizing)


--provide an appreciation of the issues involved in editing to maintain topological consistency.


--demonstrate the steps which may be involved in creating a new, spatially accurate coverage 
The general goal  is to create a digital version of the Geologic Map of Dallas County (copyright Dallas Geologic Society, 1965). We use two data sources: (1) the 1965 paper map which we scan and then bring into ArcGIS as a background  image to use as a guide for editing/digitizing: geomap.jpg  (2) the outline of Dallas County (dal_cnty.shp) to use to rectify (position in the real world) the image. 
If there is an alternative area whose geology (or vegetation, or land use, or soils, etc) that you would prefer to map digitally,  involving essentially similar tasks, and for which you have the appropriate data, you may do so.

Please provide a description of all files used and their source. 

Step I. Create Image and Rectify to Real World Position  

This has already been done for you. If you want try it yourself, make a copy of the file geomap.jpg, name the copy geomapX.jpg (or similar), and then try to rectify this copy. (The original is already rectified.)
1. Obtain hard copy of map. Scan it, and  save as TIF or JPG file. See  geomap.jpg (We use .jpg because of its much smaller size. The tif version is available on the lab server. It is far larger but has better resolution.)

2. Open ArcMap and bring in the geomapX.jpg and dal_cnty.shp files (say yes to building pyramids, if promted)

3. Go to View/Data Frame Properties, click the Coordinate System tab and set it to NAD83 North Central Texas zone feet. (See Intro to GIS handout, Section 10.5). This is the projection of the dal_cnty.shp

4. Right click on dal_cnty.shop in TofC and select Zoom to Layer:  Dallas county outline is displayed

5. In the Tof C double click the colored legend box under dal_cnty and change to “hollow.” Also, change outline color to red. 

6. Go to View/Toolbar and open Georeferencing toolbar (if not already open)
7. Under Georeferencing button select Fit to display. 
This locates the raster (geomap.jpg )in the same general location as the target layer (dal_cnty.shp)
8. Use the zoom tool to zoom into one corner of Dallas county
9. On the Georeferencing toolbar, select  the control points tool 
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 and add control points to link the image (geomap.jpg ) whose true location is unknown with the target (dal_cnty.shp) whose true location is known.

· Clicking once on the corner of the  scanned image  (must click image first)

· Then click on the same corner of Dallas county in the dal_cnty.shp  file

· The layers are immediately re-adjusted

· Repeat the above process for the other 3 corners.

· If you make a mistake, you can  cancel a point by pressing ESC while creating points

· The scanned image should now lie exactly in the Dallas county outline. 

· Click on the Link Table icon 
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. It should contain 4 rows for the corners of the county. Close  window.

· Click the Georeferencing Button and select Update Georeferencing button

· This adds a .jpw (JPG world file) to your folder which contains the positioning information
10. To check that this has all worked, close down ArcMAP, re-open it and reload dal_cnty.shp  and  geomapX.jpg

They should align correctly.

Step II Digitize the Polygons for each Formation

11. Bring in the file geomap.jpg

12. Go to View/Data Frame Properties, click Coordinate System tab and set to State Palne NAD83 North Central Texas zone feet. (See Intro to GIS handout, Section 10.5). This is the projection of geomap.jpg and all files.

13. Create a new, empty shapefule in ArcCatalog to contain the geology

Open  ArcCatalog, right click on the  folder where you wish to save the new file, and select New/Shapefile
For Name specify: dal_geology  (or something similar)

For Feature Type, specify Polygon  (very important)
Under the Spatial Reference box, click the Edit button, then click the Select button


Set to NAD83 North Central Texas zone feet.  (similar to step #12 above)

Click OK to create the Shapefile

14.  Add the new shape file to ArcMAP. 

15. Add a variable to contain the geologic formation:

In TofC, right click on dal_geology and select Open Attribute Table

Click on Options button at bottom right of table and select Add Field


For Name specify Formation

For Type, specify Text

For length, enter 25 to replace the default 50

16. You are now ready to start creating your polygons for the various geologic formations

--see ArcView Editing Hints handout for help with editing tools

--be sure to add the formation type for each polygon, using the following: 

Qt - Quaternary terrace deposits (sands and gravels), 

Qal - Quaternary alluvium (muds, sands, and gravels), 

Kt - Upper Cretaceous Taylor Formation (marls), 

Kau - Upper Cretaceous Upper Austin Formation (limestone), 

Kam - Upper Cretaceous Middle Austin Formation (limestone), 

Kal - Upper Cretaceous Lower Austin Formation (limestone), 

Kef - Upper Cretaceous Eagle Ford Formation(shales), 

Kwb - Upper Cretaceous Woodbine Formation (sands and sandy shales)

17. It’s OK to generalize the boundaries and you need only do a portion of the county. Doing the  entire county, even in a generalized form, can be  time consuming. 
18. The following files are also available to enhance the final product:

Dal_hwys.shp  Major highways   Dal_lakes.shp   Lakes in Dallas county    Dal_streams.shp  Streams 

19. A DEM is also available:  dal_dem    (in ESRI GRID format). If desired, this could be used to create elevation shading or contour lines, although this is far beyond the requirements for this exercise.
20. Some hints to assist you:

· Create the  first polygon as a “new feature” and then add every other polygon using the “autocomplete polygon” tool to “build” on an existing polygon

· as you add polygons, keep the attributes table open so that you can  enter the formation type (If you know how to create and use domains (covered in POEC6383), it helps to have coded value domain for Formation.)  

· Do not use multi-part polygons. If the same formation occurs in non-contiguous areas, use separate polygons

· Because some of these areas are large and complex, even within the same contiguous formation, you may want to initially create separate polygons (but use the autocomplete tool to be sure you have a coincident boundary) then use Merge to combine them into one.
 

21. To see an example of a final product, go to: http://www.nhnct.org/geology/dallascomap.htm . This digital version of the Dallas geology map was created by Kevin Woller, a UTD MGIS recipient.

Requirements for Exercise
Produce a topologically ‘clean’ file showing geologic formations for at least a portion of Dallas county. (And its OK to  generalize the  polygons but they must be contiguous.) Hand-in (1) a print of the view containing ONLY the polygon tracts that you edit, (2)  the SHAPE  file you create on a disk (not a map document), that the shape file contains ONLY the tracts that you edited, and that all the physical files constituting the "shape" file are present on the disk, (3) a printout of the dbf table associated with the shape file, being sure all rows have correct tract ID data,  (4) a short description of what you did and the difficulties encountered. Advice: as you edit the file, save frequently. I would also advise making  copies of the file on a regular basis in case it becomes corrupted. (Saving the map document is NOT the equivalent of making copies of the file being edited.) 

All files are at p:\data\briggs\poec6381\avex4). They may also be downloaded from the Web page. The files are projected to: State Plane,  North Central Texas zone, NAD83, feet. 
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