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          Spring 2010
Project 5

Flow Maps and Puget Sound Traffic
Learning goals:  

1. How will Puget Sound traffic volumes change from 2000 to 2030?

2. What are the fundamentals of flow maps?

3. How can we compare change over time with flow maps?
Files you need:

· All files contained in 2 folders on the Q: drive: (P:\geog360s09\) in the “project5” folder. They are:  WASHCO and Projections2000_2030.

Turn in:

1. Three maps:

a. One showing afternoon peak traffic volumes for 2000

b. One showing afternoon peak traffic volumes for 2030

c. One showing the difference in afternoon peak traffic volumes between study years 2000 and 2030

2. An essay evaluating your work
  
Tasks & Steps
In this project you will create a flow map that shows (projected) traffic volumes for two different study years and a third that shows the difference in traffic volume between the two study years.  This project will introduce the concepts used to create a flow map from line data.  A flow line is a symbol used to represent linear features that have data values. The width of the line is manipulated to show differences in the data values (i.e. the visual variable of a flow line is size or width). The wider a line, the larger the flow or the greater the magnitude of the data represented. 

In this project, you will create and compare two flow maps showing afternoon peak traffic volumes in the Puget Sound region for two different study years and compare them to a third map showing the difference in peak afternoon traffic volumes between the two study years. The attribute data we will use consist of afternoon peak traffic volumes (number of vehicles per afternoon peak period) in 2000 and projected volumes for 2030.  The traffic volume projections assume that various transportation projects are completed by their planned completion dates (Light Rail, new HOV lanes, second Narrows Bridge, etc).  This data set was obtained from the Puget Sound Regional Council (PSRC) in 2001. The attribute file we will be using also contains traffic counts for 2000 and projected counts for 2010, 2020 and 2030.  The data also includes morning and off-peak counts and projections.   Each time period and year includes total, non-carpool and transit passenger counts.  The file also contains additional calculated traffic flow differences between study years 2000, 2010 and 2020 for afternoon peak traffic.  For additional information about the data set, read the file: P:\geog360s09\project5\data\Projection2000_2030\Readme.doc.
Preliminary tasks

The maps in this project require extensive processing of the datasets by your local computer.  In order to make these maps display in a reasonable amount of time, the data files need to be located on your local machine.  You will need to perform the following steps EACH TIME YOU LOG ON TO A COMPUTER to work on this project.

Create a folder for Project 5 on the hard drive of the computer where you are working.  Use the Desktop for this purpose.  The first step is to create a folder for this exercise on the desktop.  Open ‘Windows Explorer’ by double clicking on the icon.  If the window that appears does not have the folders tab activated be sure to activate the folders layout by clicking the folders button under the Help drop down menu button.  In the window on the left of the screen, single click on the desktop icon (it should appear at the top of the window).  Now hover the pointer over ‘white space’ in the window on the right and right click.  From the pop-up window choose ‘New’ then ‘Folder’.  Name the folder Project5.

Now copy and paste (do not cut and paste!) the folder \data\Projections2000_2030 to the new Project5 folder that you have just created.  Also copy the \Washco folder to your Project5 folder which is now located on the desktop.

Important Information:  Follow this step carefully!!!
When these instructions ask you to Add Data, add it to your Project5 folder on the desktop, therefore, the file will be located in the Project5 folder on your local computer.  If you work off the S: or P: network the data will draw very slowly!  When you save your project save it to the Project5 folder on the desktop.

At the end of your work session YOU MUST take the Project5 folder and all of its contents from the local computer desktop and place it in your personal folder you have been using for your other projects thus far.  The next time you work on the project you will copy the Project5 folder to the desktop from your student folder. This is because the PSRC data set is very large. Warning!! Not following the above steps carefully will add hours to your working time on this project. And, if you try to work from your student folder after setting the folder up on the desktop, all of your datalinks will be broken and your map will not function without resetting the datalinks. 
Create Traffic Flow Maps

You are going to set up three maps in your ArcMAP project that will all use the same layout.  To change the mapped attribute you will be able to just change the displayed feature layer in the Table of Contents (TOC) of your project.  The three maps will be 1) Traffic volume for 2000; 2) Traffic Volume for 2030; and 3) The Difference in Traffic Volume from 2000 to 2030 all for the Puget Sound Region.  You will also add a second Data Frame to set up a Key Map that will orient your map reader to where the study area is located within Washington State.

Add Data Tables and Shapefiles to a New ArcMap Project

1. Start ArcMap with a new map document.

2. Change the Map Properties to ‘store relative pathnames’. You should be doing this every time you open a project, but in case you don’t remember the instructions from Project 1, here is a quick review. Open ArcMap and choose “Map Properties” from the “File” drop down menu in the upper left corner of your display. This will pop up a new dialogue box, in which you should choose “Data Source Options” in the lower right. In the next dialogue box, select “store relative pathnames” and click okay.

3. Add the PSRC Roadway Network Shapefile and traffic data files: Click the Add Data Icon and point the dialogue box to your desktop folder.  Add the following files:

a. 00vola1.dbf

b. 10vola1.dbf

c. 20vola1.dbf

d. 30vola1.dbf

e. difference.dbf

4. Add Data:  You will map three attributes using the same shapefile.  Add roadm3.shp to your project three times.  Click OK if a warning box about spatial references appears.  Remove the check mark from each of the roadm3.shp entries in the TOC until you are ready to display them.

5. Add Data:  you will also need to add a base map that shows the background (counties) for your flow map.  Add wa_counties.shp located in your Project5 folder. NOTE: You may not see the counties layer until you set the coordinate system, like in Project 4. Double click Layers, Coordinate System, Predefined, Projected Coordinated System, State Plane, NAD 1983 (feet), and then Washington North.

6. Your map should be ‘zoomed in’ to the Puget Sound area because the Roadm3.shp file was previously displayed prior to adding WASHCO.  We want to highlight just the PSRC counties to indicate the limits of the study area.  Make a new shapefile of just the four county area by selecting the counties from WASHCO and then saving them as a new shapefile.  Go to the Selection menu and choose Options from the drop down menu.  Select the Option “Select features completely within the box or graphic(s)” by placing a dot in the radio button.
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Click OK.  Set your cursor to Select by clicking on the Select Icon [image: image2.png]


 on the Tools toolbar. Starting in the upper right, draw a selection box around the four counties by holding the left mouse button and dragging a box (be sure you get ALL of the four counties in the box) and let go of the mouse button.  If you make a mistake just do it again, you do not need to clear anything first.  Your four selected counties should look something like this depending on your color settings:
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When you are happy with your selection, change your cursor back to the pointer by clicking on the pointer icon [image: image4.png]


 on the Tools toolbar.

Tip:  You may move the Tools toolbar (or any floating toolbar) out of the way without closing it by dragging it to an open gray area at the top of your screen.

7. Now you are ready to convert your selection to a new shape file.  Right click on WASHCO in the Table of Contents (TOC) of your project.  From the drop down menu choose Data and then Export Data.  In the resulting dialogue box choose ‘Selected Features’ in the Export: box. Save the file in your Project5 folder located on the desktop. Any time you export selected features to a new shapefile, ArcGIS gives the new shapefile a default name Export_Output.shp. You can give it a new name if you want, but for now, we will refer to this new shapefile as export_output.shp. Answer Yes when the next dialogue box asks “Do you want to add the exported data…..”

Click on the Selection menu and choose Clear Selected Features.  You should now have the four counties superimposed on the WASHCO map.  Change the TOC to Display (click on the tab at the bottom of the TOC) then click and drag the new layer PSRC_Counties down the TOC so it is just above WASHCO.

8. Set the map units:  Double click on Layers in the TOC to bring up the ‘Data Frame Properties’ dialogue box, click on the General tab[image: image5.png]rosoft Word
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. In the Units box use the drop down arrows to choose Feet after Map: (this tells ArcMAP the units that correspond to the data in the data base) and to choose Miles after Display: (this tells ArcMAP what units you want displayed on your map – this will be the default for your scale bar – you may change it in the scale bar properties).
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Click Apply and then OK. Ignore any warning messages you get after this.

SUGGESTION TO REDUCE STRESS - Don’t forget to save your project often.  Whenever you complete an activity (a sub heading in these instructions) save your work by clicking on the save icon [image: image7.png]


 or use File/Save. Mark the project instructions to indicate where you left off with your last save.  I place a double hatch mark on the left side of the page following the step when I last saved.  Then if I make a mistake in the next section I just close ArcMap and reload my project.

Save your project now!
Add A New Data Frame To Create A Key Map Inset Later

9. From the Insert menu choose Data Frame.  Right click on New Data Frame, then Add data.  Add the Export_Output file and WA_counties.shp from your Project5 folder to the new Data Frame (see step 4 above).  Arrange the TOC so that WA_counties is on the bottom of the Data Frame and your PSRC_Counties is above it. Zoom to full extent by clicking on the Full Extent icon [image: image8.png]


 on the Tools toolbar.  You should have a map of Washington with your four county PSRC area superimposed.  Change the Symbology for each layer to change the fill colors so that WA_counties is hollow and Export_Output is filled black with a white outline.  It should look like this when you are done:
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Right click on LAYERS in the TOC and select Activate from the drop down menu top return to your main data frame to proceed with data classification.

Suggestion: Save your work. now.
Join The Attribute Data To roadm3.shp

In this section you will join the attribute tables to each of the shapefiles you will use for your three maps.

1. Earlier in the project you added three copies of roadm3.shpo to the TOC.  Now you will join the attributes to each copy.  You will perform three joins, one to each copy of roadm3.shp.  Start with the one at the top of your TOC.  Right click on roadm3.shp and choose Joins and Relates from the drop down menu.  Choose the join fields and files so that you join 00vola1 to roadm3.shp.  The dialogue box should look like this:
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a. Click OK.  Now point to the text for the name of the layer you just performed the join on (roadm3.shp) and rename the feature layer 2000 Roadm3.

3. Now repeat the process to join 30vola1 to the second roadm3.shp.  Rename the feature layer 2030 Roadm3.

4. Join difference to the third roadm3.shp.  When you join from difference the field in box 3 of the Join Data dialogue box should be EMME2_ID. Rename the feature difference roadm3 

Now you will classify the data for each map (2000, 2030 and the Difference from 2000 to 2030.  We’ll start with the years 2000 and 2030.

Classify The Data For 2000 And 2030

1. Open the layer properties for 2000 roadm3 and click on the ‘Symbology’ tab.

2. Since we’re mapping traffic flow volumes, select Quantities in the ‘Show:’ window.  Then select Graduated symbols.

3. In the ‘fields’ area, the ‘value’ you want to map is 00vola1.00PM_TOT.  Click OK in the warning box that appears, we’ll fix that in a minute.  Do not ‘normalize’ it.

4. Click on the ‘classify’ button to change the default classification.  Click on the Sampling button and change the Maximum Sample Size to 15000 and click OK (this is the ‘fix’).  Look at the histogram and decide which classification scheme to use to represent the data.  Select a classification scheme and number of classes that seems to work best then click Apply and OK.

5. Repeat the previous five steps for 2030 roadm3 and choose 30vola1.30PM_TOT for the attribute.  Use the same classification scheme (you may want to change the classification method after examining both data sets).

6. Important:  Since you are comparing the 2000 data with the 2030 data, you will want your data to be classified the same for both years (that is, the classes should be the same).  Think carefully about the best way to do this – how did you compare change over time in the previous Lab Project? (Hint: use the same classification scheme for both study years with the same class limits.  This time consider using the 2000 data set first and adding another class for the higher upper limit).

7. You can adjust the values in the ‘symbol size’ boxes: [image: image11.png]Symbol Size fiom [05 to:[4



.  Note that if you increase or decrease both numbers you will not change the difference between the upper and lower bounds.

8. When you feel that your map adequately and appropriately portrays traffic volumes for 2000 and 2030 proceed to the next step to classify the Difference roadm3 feature layer.

Classify The Data For Difference roadm3

The procedure for setting up the legend for the Difference roadm3 feature layer is similar to the procedure you used for Map B in project 3.  You will first classify the layer then output a feature layer to add back into the project and then use both layers to create one legend.  The procedure is not that difficult – read on.

1. Open the Properties dialogue box for Difference roadm3 and choose Symbology/Quantities/Graduated Symbol.  Choose difference.DIFF00_30 for the Value to symbolize.

2. Choose Classify and then Sampling and set the maximum sample size to 15000 like you did for the previous two layers.

3. Look at the histogram and notice that the data range is from negative to positive.  We will start by setting up two classes for the negative data.  Click the Exclusion button to open the Query dialogue box.  Choose the last entry in the left column (difference.DIFF00_30) and click on it twice so that it appears in the white box at the bottom of the dialogue.  Now click on the greater than symbol [image: image12.png]


 to insert it in the formula below.  Now type in a space and the digit zero and click OK.  Your histogram should change to just negative numbers.  Now change the number of classes to two and click OK.  Now change the symbol size to a color that you feel represents negative traffic change (perhaps gray or green).  Notice the symbol sizes are they correct i.e is the thickest line associated with the most negative number?  If not, flip the symbols (click on the word Symbol above the legend and choose Flip Symbols). Click Apply and then OK.

4. If your map didn’t completely display, remove the check mark next to the Feature Layer and then replace it.  Wait for the map to display.  You are looking at the road segments that are projected to have fewer vehicles during the peak commute period in the afternoon.  

5. Now you need to prepare the legend for the positive change.  Start by converting the Feature Layer you just classified to a Layer.  Highlight Difference roadm3 in the TOC and right click.  Choose Save as Layer File.  Point to your Project5 folder on the desktop and save the layer.  Now add the layer to your project.  You should have what appears to be the same layer in your TOC twice. Change the TOC to Display and drag the new layer below the existing Difference roadm3 layer.

6. Symbolize the positive change portion of the legend:  Open the Properties/Symbolize dialogue box for the lowest Difference roadm3 layer in the TOC.  Now open the Classify dialogue box and click on Exclusions.  Change the symbol in the formula from greater than to less than or equal to by highlighting the symbol in the formula and clicking on [image: image13.png]


.  Click OK and change the number of classes to 4.  Click OK.  Now check to make sure that the line symbols are graduated in the correct direction and change the line color to either black or red depending on what you chose for the negative.  Click Apply and then OK.  In the TOC change the attribute name for this layer to a blank so that your legend will appear continuous in your layout.

7. You should now have displayed a map that shows both positive and negative change in Afternoon Peak Volume from 2000 to 2030.

Remember to click “SAVE.” This is your last reminder.
Create One Map Layout To Use For Each Of Your Maps
1. Turn off the display for 2000 Volume and 2030 Volume by removing the check mark from the TOC for each layer.  Turn on the display for both of the Difference roadm3 layers and the instances of WA_Counties and PSRC_Counties in the Data Frame.

2. Pay particular attention to the colors you choose for various map elements – there are several lines that have different meanings, be sure that each category (political boundary, traffic line, etc) can be differentiated by the map reader.

3. Notice that you have two maps displayed one from each Data Layer.  The map of Washington State with the PSRC counties shown in black is a key map to help orient your readers to the study location within Washington State.  Drag the map to one corner of your Layout and make the map small.  Add a small title (Key Map) to the inset and a subtitle (Puget Sound Regional Council Study Area).  Right click on the map and select Properties.  Choose Frame. In the dialogue box make the background White so it will overlay your large map.

4. Select the large map by clicking on it. Now insert a Legend.  Choose all four layers that you have classified (remove WA_Counties and PSRC_Counties).  The Legend will now show whichever Feature Layer you select in the TOC.

5. Be sure that the labels in your legend make sense (you already changed them in the Table of Contents).  Add additional text if necessary.

6. Create a map title and legend that clearly convey the message of your data.  Add a North Arrow and Scale Bar if you feel that either contributes to the map’s message.  Also add your name, date, etc.

7. You may wish to zoom in on your map to analyze a portion of the study area.  Try zooming in your Layout View.  Notice that when you switch between attribute feature layers the zoom level stays the same.

8. DO NOT PRINT YOUR MAPS FROM ArcMAP!!!  Export them first as PDF files before printing – read on.

9. Save your project and go to File and then Export and then select PDF and your P: drive student Project5folder. PDF creates clearer maps than any other format that we have tried in ArcGIS.

10. Your documents should automatically open with Acrobat Reader or you can use Windows Explorer to find your file and double click on it to open it later.  

11. You may want to print your Difference map in color.  When you print, choose Print Setup and select the color printer in Sherman 401.  Be aware that you are allotted just 10 color copies per quarter. Print a draft in grayscale first before printing in color.

INTERPRETING YOUR RESULTS
Discuss the following questions with one or two people from your section (or from anyone in GEOG 360). Graduate students can work together to answer the last three questions:

1. Based on your maps, how will traffic volumes change between 2000 and 2030?  Where?  

2. How might you use these maps with regard to transportation policy decision-making?

3. How did you manage to set your classifications for both the 2000 and 2030 data such that they are comparable?

4. What design issues did you encounter with regard to data symbolization?

5. What makes flow maps (and yours in particular) more or less effective?

6. What makes your legends more or less effective?  What other legend types are appropriate for flow maps (see Dent)?

7. Is using two separate maps a good way to compare change over time or is one “difference” map better?  Why?

8. Would one mapping method to show change over time be better than the other for certain applications?  Give examples and explain why?

The following questions are for GEOG560 students only:

9. Do the data category and the data measurement used in this lab assignment address the lab assignment objective? Why or why not?

10. How do the three realms of geographic information representation (worldview, database, and display) interact in this lab assignment?

11. If you had the opportunity to revise this assignment, what would you introduce, remove, or emphasize further?

When you have finished discussing the questions, each person should write their own 2-3 page essay (double spaced, and no larger than 12 pt font) that responds to the goals at the beginning of this assignment and addresses the 8 discussion questions above. If you need to, you may increase the page length.
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