CE 451/551 Lab 14/15: 
Calibration and Adjustment, Validation and Reasonableness Checking for the Ames Model
The purpose of this two-week lab is to use the Ames model to learn skills in and demonstrate your knowledge of calibration, adjustment, reasonableness checking and validation techniques as well as your ability to apply TransCAD tools in the process.  This lab is a capstone learning experience for this class.  Each of the levels of Bloom’s Taxonomy is utilized:
1. Knowledge: List the calibration, adjustment and validation techniques 

2. Comprehension: identify those that are applicable 

3. Application: apply the techniques using TransCAD 

4. Analysis: calculate metrics and analyze the effectiveness of the techniques 

5. Synthesis: arrange the techniques in an appropriate format and write about them, document your findings 

6. Evaluation: evaluate your findings; make/support recommendations for improvement
The goal is to recommend improvements to the model based on reasonableness and validation checks and to demonstrate the effectiveness of your proposed changes.  To do this, conduct analyses and prepare a calibration/validation report with appropriate graphics and tables that document the validation level (or effectiveness) and your recommendations for changes that will make the model perform better.  
Week 1: Reconnaissance, Planning and Outline of project

During the first week of the lab, explore the techniques and tests recommended in the 1990 FHWA Calibration and Adjustment guide, Tennessee and Virginia documents, Barton Aschman’s Model Validation and Reasonableness Checking Manual and FHWA Conformity Checklist.  We have covered many of these techniques and tests in the lectures 10-1, 10-2 and 12-1. Some of the techniques are covered by more than one of the documents, although data for comparison may be different.  You can use the lecture notes to start with, but you should look through the original documents to see if there is something in the documents that is not in the notes that you may find useful.  Develop a plan of attack for your activities (e.g., what tests are you going to perform, what metrics are you going to develop.)  You should obtain and organize your data sources (see also the lecture we will have on data sources tomorrow, especially the CTPP, ATS and NHTS).  Organize your plan and data into the following parts:

1. Socio-economic and demographic data

2. Network and attributes

3. Trip generation technique

4. Trip distribution

5. Automobile occupancy/accounting of person/vehicle trips (may partially address transit)

6. External analysis

7. Traffic assignment (see  http://www.iowadotmaps.com/msp/traffic/turn.html for turning movement counts).
8. System level validation (here you should demonstrate the overall improvements made in the model – you will need to compute statistics to compare your improved base year model to the original base year model)
Special note on step 9 … the AMES 2000 QRM.csv file is read only.  You will need to open the csv file in TransCAD and save it as file type dbf.  Then, close the csv file and open the AMES 2000 QRM.dbf file in TransCAD (making sure the read-only box is unchecked).  Also note that some of the field names are a bit different thatn the instructions (but very close).
Special note on QRM model: In step 10 … QRM uses two dbf “lookup” files as the parameter files for trip generation: C:\Program Files\TransCAD\tab\PROD_TGP.DBF for productions and C:\Program Files\TransCAD\tab\ATTR_TGP.DBF for attractions.  These are read only files because they are on the C drive.  Make copies of these files in your working folder, and rename them my_ PROD_TGP.DBF and my_ ATTR_TGP.DBF.  Then, open these two files using file-open, files of type dbf, and make sure the read only box is not checked.  You can now modify these files.  The rows of the production lookup table that are used for the Ames model are the ones that begin with 100000 (the population range for Ames), so you need only to modify these rows.  The trip production model is a cross classification model, and the attraction model is a regression model.  When you run QRM, choose my_PROD_TGP as the Production Lookup Table and my_ATTR_TGP as the attraction lookup table.
Special note on CTPP: The CTPP provides data for transportation planning that are aggregated to MPO TAZs.  Unfortunately, the correspondence between Ames TAZs and the CTPP data was changed after original specification.  Therefore, data that you downloaded from the 2000 CTPP for this lab will not match the TAZ structure in the model files provided.  The correspondence between the TAZs in this lab and the CTPP TAZ structure can be examined by use of the TransCAD files located at click here.  Unzip the files and open the workspace called CTPP correspondence.wrk.  THIs workspace will open a map called Ames_CTPP.map, which in turn opens two DBD files (the Ames network, with the TAZ nodes labeled) and the CTPP 2000 geography.  For the purposes of this lab, you may assume the CTPP data corresponds to the TAZ node that is within the CTPP zone as indicated in this workspace/map.  See specific instructions on the CTPP in the appendix.
Special note on facility codes for comparison to link counts by class:
0 = centroid connectors (not real roads, so you wouldn’t want to include them in validation anyway – do remember that not all roads are included in the model if you are doing system wide comparisons)

3 = collector

15 = minor arterial

98 = freeway

102 = ramps (probably don’t use)

19, 30, 2, 17 = arterial (need to decide which are principal and which are minor – use judgment) 

11 = future roads or gravel roads to be paved

16 = external connectors (not real roads)

The rest of the codes have fewer than 10 segments, but you can look them over and decide which ones fall into which category if you like.

When comparing the performance of the model by facility type to national stats, you will want to try and group them into those categories (freeway, principal arterial (like duff, Lincoln way …), minor arterial (other, non collectors), and collectors (code 3, generally).
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Special note on determining number of trips by purpose:
I would probably run the model, then have a look at the three levels of the final OD matrix (Union Combine quicksum matrix).  It should have 3 levels.  Of it does not, use the one that comes out of the gravity model (gravity matrix).  For example, show the HBW layer (not the quicksum).  Then, use the matrix properties function to add the sum totals of rows and columns to the matrix.  The number in the lower right is the total number of trips for that purpose.  Repeat for each purpose.  Divide the total number by the total number of households from the excel SE data sheet.  See the figures below (note these are for the DSM model and not for Ames).  You can also use the statistics command to report summary statistics on any matrix file, including the Union Combine matrix.
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Analysis

In this step, evaluate and recommend if techniques are applicable to the Ames model (if they are not, state why they are not).   Cite your sources for all techniques and measures used (you may want to have headings for each reference under each of the 8 validation areas, or use footnotes or citations in parentheses. You should be running the model several times to a) quantify the validation of the model, and b) see what improvements might make things better.  
To run the Ames model, use the Documentation and Files provided and linked to the syllabus for lab 9.  As you will run the model many more times than once, use of  “settings” files will be helpful.

Explore these TransCAD tools:
· Planning -  assignment utilities 

· Assignment differences

· displaying turning movements

· Network/Paths -  network bands animation

Week 2: Report Preparation

The focus of week two should be to develop the calibration and validation documentation and the report of recommended improvements.  Refer to the Des Moines model documentation from lab 12, especially the parts on validation (chapter 6).  However, do not simply rely on the Des Moines documentation – there are more examples available on the internet (cite your sources).

Refer to the organization suggested for week 1 (the 8 validation areas).  If you feel you need to add something to this list, please put it at the end in a “supplementary” section.  Make your report easy to follow, grammatically correct, and professional-looking.  You will want to include print screen maps or other supporting materials, as necessary.   
You should properly refer to figures and tables (e.g., for map, see Figure 3; as seen in Table 8; etc.)  Make your report professional (don’t pencil in figure numbers or page numbers at the last minute).  You can include oversized plots with your report.
Appendix: CTPP Instructions
Here’s how to access the CTPP:

First, see page 20 of the data lecture for links.  The important ones are:

Appendix E: CTPP2000 – Standard Tabulations – Sorted by Table Number (to choose which table you want to downlioad)

Variable Level descriptions for the tables
CTPP table downloads: http://www.transtats.bts.gov/Tables.asp?DB_ID=630&DB_Name=Census%20Transportation%20Planning%20Package%2028CTPP%202000&DB_Short_Name=CTPP%202000
Screen looks like this: 
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Click on the Download link next to the Table range you are interested in.  For example, if you want Part 1 Table 20, you need to click the download button related to CTPP 2000 Part 1: Tables 18-29.  Choose the Filter Summary Level = St-Cnty-TAZ, Filter State = Iowa, check the table of interest (or multiple tables). The screen looks like this:
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Click download, and you will get a zip file with a csv file that can be opened in excel.  The rows of interest are those that are for state 19 (Iowa), County 169 (story).  The TAZ numbers in the downloaded file are the same ones  in the CTPP correspondence TransCAD workspace provided (green zones).  Note the format of CTPP TAZ numbers is 19169:xxx where xxx is the TAZ number from the downloaded csv files.  The TAZ numbers for our Ames model are in red in the workspace, and you may need to zoom into the TAZ to see all the numbers.  There are more Ames TAZs than CTPP TAZs, so some will have a many to one match.  Simply add the SE data )Ames_2000_TAZ.csv for the Ames TAZ centroids that are located in the CTPP TAZ (green) boundary, and then compare the data.  You will find some problems, that you should note.

