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CE 451/551 Lab 12: The Des Moines MPO Model
[bookmark: _GoBack]This week, the student will get some experience with a larger travel demand model.  The Des Moines metropolitan area model covers an area with approximately 400,000+ population.  Model documentation (2000Model_Documentation_Draft.pdf) is provided that describes the model, its background, purpose and use.  Instructions for running the model in TransCAD are included in appendix A of the documentation.   
Model files for both base year (2000) and future year (2030) are provided for the student (see the zip file).
Instructions (general):
· Download the zip file including all model data to your working folder (do not create your working folder on the desktop).  Unzip and it will create two working folders.
· Run the Des Moines base year (2000) model using the instructions found on pages 35-43 of the documentation (see procedure below).  Note that some screens will appear differently in TransCAD 5.0 (the documentation was prepared using version 4.x)  Make sure each time TransCAD saves a file, that the file gets saved in the right folder! 
· Repeat the process with DSM2030 files

· Procedure:
· Start with opening DMAMPO_2000.dbd and skip steps 1 and 2
· Unhide the nodes layer before selecting the centroids (step 3)
· Note you can use the select centroids command rather than the query listed (if you do use the query, be sure to put the word null in single quotes … ‘NULL’)
· In step 4, instead of “Include parameters in link fields - ID, TAZ, Speed, AB/BA_Lanes, AB/BA_Capacity, Count 2000, Time, In node fields - ID, TAZ”, simply choose all link fields and all node fields.  Note: there is no Count 2000 field –  AADT counts for model validation are included in the field : “COUNTDOT”
· Step 5 (network settings) as written
· Step 6 (network/paths: multiple paths) … make sure your matrix.mtx file gets saved in the right location (default location may be wrong)
· For step 7, intrazonal travel time function is under trip distribution
· For step 8, open P&A table, the revised name of the balanced P&A table is Balanced_PA_2000.bin
· Step 9, join PA and nodes file, as written except use proper name of P&A table
· For step 10, open friction factor table, the revised name of the friction factor table is FrictionFactors_2000.dbf
· For step 11, gravity application, there are 4 trip purposes for trip distribution, HBW, HBO, NHB and CV (commercial vehicles) … the input screen should look like the figure on the next page (careful: make sure you indicate the FF Table before you enter any new trip purposes using the pencil tool).  Double click on the Friction Factor cells to get the option to change the friction factors to the appropriate values

· Step 12, Convert PA matrix to OD matrix, as follows, (there is a typo in the documentation … it is a matrix file, not a net file – it should have the mtx extension)


· Step 13, Open external-external trip table, as written
· For step 14, combine these matrices  - might look like one of these windows (and save as filename totaled.mtx):












· Step 15 is missing – that’s OK
· Step 16, quicksum, as written
· For step 17, traffic assignment,  inputs boxes should look like these (accept files save-as default names):


REPORT

1) Provide a screen print of your 2000 loaded network V/C thematic map, with proper title

2) The model documentation reports an R squared for the entire base model of 0.89.  What R squared do you get if you compare all the model volumes in the base year (2000) model to their ground counts?  Careful – use only the rows of the database that have counts (look at the joined database of highways/streets+ASN_linkflow … it has two fields of interest … COUNTDOT and TOTFLOW, which is the model flows).  Prepare a scatter plot similar to the one on p. 28 of the documentation.

3) One of the problems with R squared is the effect of non-normal errors (errors do not have the same mean throughout the range of volumes.     To show this, 

a. What is the R squared where model volumes less than 30,000?  
b. Where volumes are between 30,000 and 50,000?  
c. Where they are over 50,000?
Run the model again using the 2030 files (future model) – note that there is no COUNTDOT for the future model (you can’t count traffic in the future!)
4) Provide a screen print of your 2030 loaded network V/C thematic map, with proper title

5) Comment on where the worst problems are expected in 2030 – refer to your plot (screen print) with proper notation (e.g., see figure x).  Do not handwrite anything on your lab report – make it an integrated document with page numbers, etc.
Skim through the model documentation and answer the following questions:
6) In the Des Moines model, what is Facility Code and capacity of a 4-lane, divided road with left turn lanes with light side friction?

7) Employment data
a. What was the source of data for the Base Year 2000 total employment?
b. What was it compared to?
c. Which data source resulted in higher employment estimates?

8) Add-on survey
a. What did the “add-on” survey get “added on” to?  
b. List two purposes of the Des Moines add-on survey. Hint – they are not on the same page of the documentation.
c. When did the Des Moines area do an add-on survey?  
d. How many households are represented in the survey?  How many households are there in the model area?
e. What is the least traveled day of the week in Des Moines?
f. What hour of the day is the most traveled?
g. What age group makes the most trips?
h. Who makes more trips, males or females?  Does this surprise you?
i. Which trip type are folks willing to travel the furthest for?

9) List 3 data sources used to calibrate the trip production (cross classification) model used in Des Moines.

10) What type of trip attraction model is used?

11) How many zones contain special generators?  List 4 special generators that you find interesting.

12) What two things do you find odd about the balancing of trips in the model (that we have discussed in class)?

13) What do you notice about the TLFD curve data from the survey?  Do you trust it?  Why?

14) What does the Des Moines model use for the parameters of the BPR equation?

15) On p. 15, the model documentation discusses that vehicles in Des Moines are driven, on average, less than the national average.  Several possible reasons are given.  However, on p. 30, we see that Des Moines VMT per HH and per person is at the top of the range, nationally, seemingly contradicting the low mileage per vehicle statistics.  Give a reason both observations may be correct.
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