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1.0 Introduction 

1.1 Four-Step Travel Model 
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1.2 History of Model Development 
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1.3 Iowa Standardized Model Structure (ISMS) 
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2.0 Model Data Requirements 
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Major University Non-Student employment including administration, faculty 
and full time staff. 

Major university student employment including various on-campus jobs 
filled by students such as cafeteria, tutoring, library assistant, student aid, 
etc.  
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Future Low Density Residential  

Future High Density Residential  

Future General Commercial  

Future Mixed Use  

2.1 Area Profile and Geographies 



 

14  

 

2.2 Population and Jobs Growth 
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2.3 Parcel Level Housing Unit & Employment Forecast 

1.  
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2.4 Traffic Analysis Zones 

• 
• 

• 

• 
• 
• 
• 

• 

• 
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2.5 Roadway Network 
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2.6 Travel Time and Speed Data 

2.7 Estimation of Free Flow Speed 
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𝐹𝐹𝑆 = (𝑃𝑆𝑃 + 𝐿𝐴𝑆) ∗ 𝐺𝐴𝐹

2.8 Intrazonal Time Calculation 

• 

• 

• 

• 

• 

• 
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2.9 Estimation of Link Capacity 
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3.0 Household Travel Survey 

 

http://www.bistateonline.org/
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4.0  Trip Generation 

• 

• 

• 

• 

4.1 Trip Rates 

• 

• 

• 

• 

• 

• 
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• 

• 

• 

The following steps were taken to convert from Bi-State 2050 Travel Demand Model (2050 TDM) to 

the current 2055 ISMS TDM: 

1. Start with previous Bi-State model Production rates 

2. Sum all vehicle ownership amounts to a single value by HH size for each trip purpose 

3. Relate to ISMS trip purposes by figuring out percentages to split 

3.1. HBW to HBW by income (sum of HBWL, HBWM, and HBWH should equal the original 

HBW rate) - Use Census? Or Des Moines rates 
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3.2. HBO and HBSR to HBO, HOSP, APRT, RREC, and HOT (sum of HBO, HOSP, APRT, and RREC 

should equal original sum of HBO and HBSR) - Use Des Moines rates 

4. Split 3+ HH to 3 and 4+ (sum of 3 and 4+ rates should equal the original 3+ rate)  

5. Check: Sum of all cells in both original table and new table should be equal. 

6. Apply Census data for income adjustment and HH Survey data for time-of-day split 

7.   Smoothed trip rates in cells with low response rates 

8.  Adjusted trip rates to correct for under reporting issues 

1. Start with previous Bi-State model A rates shown in Table 4.2 

2. Relate to ISMS trip purposes by figuring out percentages to split… 

a. HBW to HBW by income HBWL (low), HBWM (medium), and HBWH (high) - should equal original 

HBW total 

b. HBO and HBSR to HBO, HOSP, APRT, RREC, and HOT (sum of HBO, HOSP, APRT, and RREC should 

equal original sum of HBO and HBSR) - Des Moines rates applied 

3. Use previous model attraction control totals (scaled to new production control total) by TAZ by trip 

purpose (divvied up into all ISMS trip purposes) to relate to each ISMS land use category with 

regression 

a. First, set the attraction control total, making sure Ps and As are balanced 
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b. Dependent Variable = trip purpose control totals by TAZ 

c. Independent Variables = AMT by land use in each TAZ 

d. Reasonableness check - rates compared to Des Moines rates 

e. Leave out areas with growth in last 5 years 

f. Leave out externals 

4. Divvy up into weekday vs. weekend by making WD x% higher and WE x% lower.  

5. Split by Trip Purpose  

 

4.3 External Trips 



 

30  

 

Legend 
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4.4 Balancing Production and Attraction Trips 
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5.0 Trip Distribution 

 

5.1 Network Skimming 
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5.2 Trip Friction Factors 

𝐹 = 𝐴 × 𝑇−𝐵 × 𝑒−𝐶𝑇 

        

        
        

• 

• 
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5.3 Distribution Validation Statistics 
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  15.48  
    

5.4 External-External Trip Distribution 
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5.5 Feedback Loop and MSA 

𝑀𝑆𝐴𝐹𝑙𝑜𝑤𝑛 = 𝑀𝑆𝐴𝐹𝑙𝑜𝑤𝑛−1 +
1

𝑛
× (𝐹𝑙𝑜𝑤𝑛 − 𝑀𝑆𝐴𝐹𝐿𝑜𝑤𝑛−1) 

%RMSE =
√∑ (𝑇𝑖

𝑛 − 𝑇𝑖
𝑛−1)

2
/(𝐼 − 1)𝑖∈𝐼 ∗ 100

(∑ 𝑇𝑖
𝑛−1

𝑖∈𝐼 /𝐼)
 

: 

n – 

𝑇𝑖
𝑛−1  time of O-D pair i from last MSA iteration; 

𝑇𝑖
𝑛 – Travel  of O-D pair i from current MSA iteration 
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6.0 Mode Split 
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• 
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• 
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7.0 Traffic Assignment 

7.1 Bureau of Public Roads (BPR) Curves 
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7.2 Turn Prohibition and Turn Penalty 
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7.3 Convergence 

• 

• 

𝑅𝐺 =  
∑ ∑ 𝐹𝑘𝑖 ∗ 𝑇𝑘𝑖𝑘𝑖 − ∑ 𝐷𝑖 ∗ 𝑈𝑖𝑖

∑ 𝐷𝑖 ∗ 𝑈𝑖𝑖

7.5 Post Processing 
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8.0 Model Validation 

• 

• 

• 

• 

▪ 

▪ 

▪ 

• 

▪ 

▪ 
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▪ 



 

 49 

 

8.1 Assignment Validation Statistics 

%RMSE =
√∑ (𝑀𝑛 − 𝐶𝑛)2/(𝑁 − 1)𝑛∈𝑁 ∗ 100

(∑ 𝐶𝑛𝑛∈𝑁 /𝑁)
 

𝑀𝑛 𝐶𝑛 𝑁

• 

• 

• 
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y = 0.9432x
R² = 0.8871
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9.0 Alternatives Analyses for 2055 Roadway Network 
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10.0 Future improvements 
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• 

• 

• 
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Appendix 

A.1 Master Network Preparation 
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A.2 Network Attributes 
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