GISC  6381 GIS Fundamentals: Exercise 5
(for ArcGis 9)    
11/07
Designing Pipeline Route

This exercise illustrates another important application of GIS--corridor studies. These may be used to examine the impact of an existing linear facility (such as a road), or to evaluate alternative routes for a proposed new  facility. The goal here is to select a possible route for a pipeline from the Dallas Naval  Air Station to the Dallas Love Field Airport, and then extract information about its impacts, such as a list of schools within 2 miles (to be notified if an emergency leak or other problem should develop). Criteria for selecting the route might include: minimizing length, minimizing # of road and stream crossings, ability to obtain right-of-way, avoiding  proximity to multiple schools, etc.. Think about how these would need to be prioritized. Exercise loosely based on: Hohl and Mayo  ArcView Exercise Book, Chapter 9. Technically, the exercise focuses on adding a new theme, drawing/editing,  and data selection.

Hand-in: (1)   Layout(s) showing proposed route and other layers relevant to selection of that route.
(2)    Print-out listing only schools within 2 miles of pipeline

(3) comments on criteria used for selecting the route. 

Draw Path for Pipeline (illustrates editing and snapping)

1.1 Bring the eight shapefiles into ArcMAp: Note: in landmarks.shp the variable cfcc is coded as follows:

D43—schools;  D40—hospital;  D61—shoppoing centers;  D21—apartments

Set Coordinate System to NAD83 SatePlane Texas North Centreal Zone FIPS 4202 (Feet) and display units to feet. (Right click on Layers in TofC and select Properties--see Intro to GIS handout step #10.4) 

1.2. The file pipe.shp is an empty line shapefile to use to create  your pipeline


(to see this: right click on its name in T of C and select open attribute table—it has no rows)


(Note: new shapefiles have to be initially created in ArcCatalog—you can’t create them in ArcMap)


If you prefer,


--begin by making a copy of this shapefile as we did in exercise #4—call it Mypipe.shp or similar 


--now, use your editing knowledge from Exercise #4 to draw the pipeline route.

--if you draw the pipeline in several arc segments (each is a row in the attributes table), be sure they snap together


     --go to Editor/Snapping and put tick in  End box on the Mypipe row


      --if you start a new segment close to the end of an existing segment it should now snap on to it


      --correct gaps by using the edit tool to drag end of one segment till it snaps to another

1.3(optional)  To calculate the length of each segment; 

 


--add a field (variable) to the attributes table (call it length or similar)


    
--if you are editing, stop editing and save edits (otherwise you can’t add a field) 

--right click on Mypipe.shp in TofC and select Open Attribute table



--click Options button (at bottom) and select Add Field


--name the new field and set its type to double and its precision to 6 

--go to ArcGIS Help for instructions on how to calculate lengths in  a shapefile 

Under Contents tab, go to: ArcMap>Working with Tables>Making Field Calculations
       then select updating length for a shapefile  and start at step #3
--note: you can cut and paste the Visual Basic code from the Help screen

Note: Distance units will be feet 'cos these are the map units. To get the total length of the pipeline: Open attribute table, right click on column heading for Length, select Statistics
2. Identify Schools within 2 miles of pipeline (essentially, create a buffer zone around a line):

2.1 Select Landmarks within 2 miles (Select by Location pp 249-255)


Go to pull-down menu Select/Select by Location 



In  I want to box choose  select features from 



In the following layers  box place check next to landmarks



In that box choose are within a distance of



In the features in this layer box choose mypipe



And, finally, apply a buffer of 10,560 (=2 miles) feet


Click Apply and the landmarks within two miles are selected.

2.2 Now we need to select schools only  (pp. 256-268; also Select by Attribute: pp 209-214)


Go to pull-down menu Select/Select by Attribute



In Layer box, choose landmarks



In Method box choose select from current selection  

Build a query that says "CFCC”=’D43’  (D43 is code for schools) 


click Apply button



--this selects schools out of the previous selection of  landmarks within 2 miles.

Only schools within 2 miles should be highlighted in the Attributes of Landmarks table and on the map.

You can click the button labeled Selected at the bottom of the attributes table to show selected rows only. 

3. Save School List and Print (illustrates export of a file)


3.1 Export the selected schools as a separate shapefile (pp. 288-294) (also needed for the Extra Experiences)


Right-click on Landmarks in T of C and choose Data/Export Data

In Export box, choose selected features



specify appropriate name and location (e.g. Schools)



add the new shapefile to the display if you wish 

3.2  Alternatively, to export just the table listing the schools:


Click the Options button at the bottom of the attributes table and select Export


A .dbf file is created if the source  data is in a shapefile.

3.3 To print the list of schools

--select Tools/Report/Create a report

         or –open the .dbf file in Excel and print from there—this is easier (in my view)

-iconize Acview , open Excel, and go to File/Open to read in the .dbf file 

(if the file isn’t listed:  in the “files of type” box, specify all files)

4 List of Major Features to be Crossed (pp. 249-255)
Pipeline construction will be most expensive/disruptive when it crosses major features such as roads, etc.

Produce list of the names of features  (Mainroad, Freeway, and Railroad) which will have to be crossed.

Hints: use Select By Location  but choose 'intersect' rather than 'within distance of'.

5. Include local residential streets to help refine route and list other streets to be crossed

The Dallas Centerline file (as in Exercise 4) can  be used here. It is available in the lab at P:\briggs\g6381\avex4\dalcnli.shp or  can be downloaded from the course web site or directly from http://charlotte.utdallas.edu/gisdata/ntgisc/dalcnli.zip. File is 15MB and unzips to 40MB.

 Note: It has no attributes (e.g. no street names). 
6. Include land ownership parcels to help refine route
Parcels for this area are available at:  P:\briggs\g6381\avex4\parcels.shp or  can be downloaded from the course web site or directly from http://charlotte.utdallas.edu/mgis/ClassFiles/gisc6381/parcelsEx5.zip 

Minimizing the number of different ownership parcels would simplify obtaining right-of-way permissions. Provide a count (and a list, if desired) of the number of different parcels that your pipeline crosses.
7. Calculate Distance of Schools from Pipeline  (pp. 221-248 for general discussion)
Achieved by a "spatial join" between pipelines and schools, which adds a distance variable to the latter table. 


right click on Schools layer in T of C and select Joins and Relates/Join 



in top box choose: join data from another layer based on spatial location 


for step #1 choose the Mypipe layer



for step #2 select the second  button (calculates distances)



for step #3 specify an appropriate name for the shapefile  to be output e.g. Schools_distance


click OK and a new shapefiule is created containing a variable distance
(If you want miles, add a new variable to table then divide  by 5280 to get miles). 

8. Add a two mile buffer display around your pipeline: (pp. 295-305)

--select ArcToolbox>Proximity>Buffer Wizard; you want to buffer Mypipe 

--select buffer distance units (bottom box) to miles, and use 2 miles at a specified distance

--yes, dissolve barriers between buffers, and save in a new layer

9. Displaying results 
(1) In your layout, classify schools based on distance and symbolize  appropriately using the same approach as  for classifying polygons: e.g (0-½, ½ --1, 1-2).

(2) Distance variable can be included in printout listing schools within 2 miles of pipeline, or you can

include table in layout showing school name and distance to pipeline, sorted by distance

--to limit variables displayed: right click on schools_distance in T of C, select Fields tab, then remove check mark from box to hide variables from display. You can also edit Alias field to customize column headings.
--to sort, right click layer in TofC, select Open Attribute Table, right click on distance heading and select Sort Ascending
--to include table in Layout, Open Attribute Table,  click Options button (in lower right) and select Add Table to layout

