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Designing Pipeline Route

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, minimizing # of 'sharp turns',  avoiding  proximity to multiple schools, etc.. Exercise loosely based on: Hohl and Mayo  ArcView Exercise Book, Chapter 9. Page references below are to: Using ArcView GIS. Relevant chapters  are Chapters 11,12,13,14. Technically, the exercise focuses on adding a new theme, drawing/editing,  and data selection.

Hand-in (1) print-out listing schools (& optionally  roads crossed, etc.) 

(2)  Layout showing proposed route.

(3)  comments on reasons & criteria for selecting the route. 

If you are doing the exercise at home, be sure to follow Data Download Instructions on Web page.

1. Draw Path for Pipeline (illustrates editing and snapping)

1.1. Create the project:   

       Use the ArcView Projection wizard to convert all shapefiles from GCS_North America 1983 (4269) to

       NAD_1983_Texas North Central (32138). Specify units as US feet. Save projected data in a new folder. 

All can be done at once.

1.2 Bring all shapefiles into a new View: Note: in landmarks.shp the variable cfcc is coded as follows:

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

In View/Properties  set map units to feet and distance units to miles 

1.3. Add shape file for new line theme for the pipeline: (pp.251-252, 254)


select View, New Theme (pp 257)


click expansion arrow and select Line (three types of themes are possible: line, poly, point)


when prompted, name theme's shape file (e.g. pipeline) and save to appropriate disk 

Note: a  theme is added to TofC, and its check box is a dashed line to indicate it is editable. 

1.4. Establish appropriate properties for this new theme (pp.258 only--ignore snapping discussion on p. 259!)


select Theme, Properties.  You may change its name if desired.


use scroll bar on left side to go to Editing icon 


   change snapping property to general


   set Tolerance distance to .10 miles (its measured in 'distance units' as set in View/Properties)


(As you add line segments, they will be snapped together if vertices are within this tolerance distance)

1.5 Use legend editor to change symbol for pipeline to wider, dark grey line 

1.6 Select line draw tool (zig zag) and add pipeline route


click once to establish a vertex, click twice to end a segment--object handles (black squares) appear


use several segments to construct your pipeline, but just establish the general route--will edit  later

     (when you finish, click arrow tool immediately, or you start drawing other lines elsewhere on the map!)

1.7 Edit you pipeline to fix gaps and establish precise location (pp 266-267)


Be sure snapping is turned on (see 1.4: last icon on tool bar should look like two inverted triangles)


If there are gaps, you need to snap segments together. You can also add vertices and reposition line.


To do this, select the vertex tool (3rd from left--open arrow head with no tail!), then click pipeline.


Open square boxes appear along the segment---these are its vertices (points used to create the line)


(If  solid square box "handles" appear around a line segment, you selected pointer tool, not vertex tool)


To join two segments, place mouse on end-vertex (becomes a cross-hair) and drag to end of other line.



-- lines  should "snap" together.


To reposition a section of line, place mouse on a vertex (becomes a cross hair), drag to new position.


To add a new vertex,  move pointer over line (it becomes a 'target'), and click once--new vertex added.



(If it won't seem to add a new vertex, try changing the tolerance to a smaller number!)  

Select Theme/Stop Editing when you are finished with the pipeline location.

1.8 Calculate Length of Each Segment (see text p. 261-262: #2 on page 261 should say From the Table menu)


Select Theme/Table,to open the attributes of pipeline table --each segment is a Polyline record


Go to Edit/Add Field and add a numeric field called length


Go to Field/Calculate and enter the expression    [Shape].ReturnLength   

If  a segment has no length, click on record to select (becomes yellow) & delete with Edit/Delete record


Note: Distance units will be feet 'cos these are the map units.

Select Table/Stop editing when you are finished.

2. Identify Schools within 2 miles of pipeline (essentially, create a buffer zone around a line):p. 197

2.1 Select Landmarks within 2 miles


Open Pipeline view and make  Landmarks  the active theme (and turn on if necessary).


Select  Theme, Select by Theme (pp.200-202)



click down arrow in  "the selected features of "  box (lower box) and select Pipeline



click down arrow in "Select features of active themes that" box (upper box) and select




"Are within distance of"

enter 2 (mile) within Selection distance box (which should now display)


Click New Set button

All landmarks within 2 miles have been selected.

2.2 Now we need to select schools only: (p. 185)


Open Attributes of Landmarks table (e.g. highlight Landmarks in TofC and select Theme, Table)


Click  query tool (hammer) & build query that says "cfcc=D43"  (D43 is code for schools) (pp.188-193)


click "Select from Set" button



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

Only schools should be highlighted in the Attributes of Landmarks table.

(Use Table, Promote to put all selected items at top to check this.)

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


3.1 Export the List of Schools as a separate file:


Be sure Attributes of Landmarks file is active and schools are highlighted.


Select, Table, Properties and check Visible column for tics only against Org_name, City, State, Zip. 


Select File, Export , and choose delimited text (or dbf--but NOT info). (p. 234)



specify appropriate name and location to save file.

3.2 To print file: -iconize Acview; -open Excel; -read the file into Excel; -add explanatory info as needed;  -print

(we use Excel because its the easiest way to clean up and print a dbf or comma delimited file. You could use MS Word or Wordpad if you chose delimited, but then you have to edit out all the commas!) 

4 Extra Practice: List of Major Roads to be Crossed

Pipeline construction will be most expensive/disruptive when it crosses roads.

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

Hints: use Select By Themes but choose 'intersect' rather than 'within distance of'.
5. Extra Practice: Calculate Distance of Schools from Pipeline 

This is achieved by doing a "spatial join" between pipelines and landmarks/schools which adds a distance variable to the latter table. However, since you do not have write access to this table, you will need to create a copy first.

5.1  Creating a copy containing schools only


Open attributes of landmarks table & make all variables visible again


use query tool (hammer) and build query to select schools only


select Theme, Convert to Shape file, to create shape file of schools.


save as theme in the view


select Theme, Properties, and  give it an appropriate name (e.g schools)

5.2  Calculate distances:



open attributes of pipeline table 



click column headed: shape


open attributes of landmarks/schools table



click column headed shape


Be sure attributes of schools table is the active table (title bar blue)


select Table, Join--distance variable will be added to the attributes of landmarks/schools table



it measures distance form each school to pipeline



since map units are feet, distance is in feet (even if distance units set to meters)

(If you want miles, add a new variable to table then divide feet by 5280 to get miles). 

5 Displaying results 

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

--Classify Schools based on distance, and color appropriately using the same approach as  for classifying polygons: e.g 4 classes (0-1, 1-2, over 2 miles) and color differentially.

--Construct table showing school name and distance variables only (use Table, Properties to select variables for display.), sorted by distance (use Files, Sort Ascending). Then, make a Layout containing map and table. Include table in Layout by: opening attribute table; clicking Options button at lower right; selecting Add Table to Layout. Make window for the table just big enough to show schools within 2 miles.
