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Date: Friday, June 27, 2014 

Project: MSB Long Range Transportation Plan 

To: Mat-Su Borough LRTP Technical Advisory Committee 

From: Murph O’Brien, Project Manager MMO 

Subject: Travel Demand Model Calibration Results 

  

Memo 

 
Background  

The purpose of this memorandum is to document the travel demand model calibration results.  The 
purpose of the calibration process is to ensure that the model replicates traffic volumes on the 
network of main roads in the Mat-Su Borough.   

 
Model Update 

Based on the agreement with the project Technical Advisory Committee, the HDR study team 
performed a calibration review of the Parks Highway Alternative Corridor (PHAC) model to ensure 
that the calibration results for major roads, in addition to the Parks Highway, were within acceptable 
limits. The modeled area includes the most densely populated part of the Borough, extending from 
Willow and Big Lake in the west to Sutton and Butte in the east, Fishhook in the north and to the 
Parks-Glenn junction and Point MacKenzie in the south.  HDR used the existing roadway network 
data to evaluate overall model performance by comparing model volume estimates to Matanuska-
Susitna Borough (MSB) and Alaska Department of Transportation and Public Facilities (DOT&PF) 
traffic counts. The validation/calibration criteria were developed based on the Federal Highway 
Administration’s Travel Demand Validation and Reasonableness Checking Manual.   
 
Transportation Modeling Process 

The transportation demand model is a representation of the transportation facilities within the MSB 
modeled area and the travel patterns on these facilities. The model contains inventories of the existing 
roadway facilities, and of housing units and employment, organized by traffic analysis zones (TAZs). 
 
During the calibration process, model-generated traffic volumes are compared to current traffic counts. 
Unlike modeling of future traffic volumes, for calibration the model uses current household and 
employment data to develop the estimates of current traffic volumes.  Model parameters are adjusted 
to achieve the most accurate area-wide replication of current traffic volumes. When the model-
produced volumes match traffic counts within an acceptable range of error, the model can then be 
used to test future year alternative roadway improvements.  
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Roadway Network 

Attributes of road segments in the network database were refined with input from MSB, DOT&PF and a 
review of existing conditions. Road network attributes include number of travel lanes, travel direction, 
name, functional classification, speed (mph), presence of median, area type and capacity by lane. 
 
Trip Generation and Distribution 

Socioeconomic data, primarily households and employment by travel analysis zone (TAZ) for the MSB 
area, was updated for the PHAC project.  Future employment data were disaggregated into 13 
employment categories, and future location of employment was developed for each.  Location of 
future households was based on the results of a charrette convened for that specific purpose, along 
with consideration of land suitability and related factors.  The employment and household 
distributions were reviewed and approved by MSB Planning and Public Works staff.  Subsequent model 
trip generation by trip purpose was developed and is presented in Table 1. 

 
 

Table 1: 2010 MSB Trips by Purposes  
Purpose Trips % of All Trips 

Home based Work 44,500 17% 
Home based Shop 20,400 8% 
Home based School 26,100 10% 
Home based Other 84,500 33% 
Non Home based Work 20,200 8% 
Non Home based non Work 63,200 24% 
Total Trips by All Purposes 258,900 100% 
Source: HDR Engineering, Inc., May 2014 

 
 
Traffic Assignment 

The purpose of traffic assignment is to assign vehicle trips to specific paths, or routes, in the 
transportation network. Trip assignment is a function of the shortest travel time along paths between 
zones, and the level of congestion on the links within those paths. Vehicle trips for the study area were 
assigned to the transportation network using the TransCAD User Equilibrium Assignment Algorithm 
which uses an iterative process to achieve a convergent solution, in which no travelers can improve 
their travel times by shifting routes. Figure 1 shows the 2010 traffic assignment within the MSB area. 
Level of Service (LOS) based on volume-capacity ratio was calculated and is also presented. 
 
Model Calibration/Validation 

The purpose of validation and reasonableness checking is to confirm the ability of the model to predict 
future behavior by comparing its predictions to existing observations. The FHWA Travel Model 
Validation and Reasonableness Checking Manual, Second Edition (2010) and the Ohio Department of 
Transportation’s Ohio Certified Traffic Manual (2007) are the two main references used in this process. 
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Validation involves a review of each model component and comparing its prediction to observed 
behavior. This section provides a comparison of model-predicted traffic volumes with observed traffic 
counts.  
 
Figure 1 shows the 2010 existing model volumes within the MSB area. Level of Service (LOS) was 
calculated based on the volume-capacity ratio to identify roadway segments operating at unacceptable 
LOS E or F. LOS analysis indicates that the roadway network within the MSB modeled area is operating 
at acceptable LOS C or better (V/C <0.71), for the most part.  Many segments along Palmer-Wasilla 
Highway north of Parks Highway as well as Parks Highway between Seward Meridian Road and Lucille 
Street operate at LOS D (V/C 0.71 to 0.89). A few segments along Knik-Goose Bay Road, south of the 
Palmer-Wasilla Highway operate at unacceptable LOS E (V/C 0.89 to 1.0) or F (V/C >1). Road users may 
perceive different peak hour directional congestion, not presented in this exhibit. 
 
Traffic Counts 

Traffic counts were gathered from the Alaska DOT&PF website1.  There were 205 locations identified 
to have available traffic counts data against which the model results were compared for validation. 
 
Cutline Analysis 

Cutlines provide a comparison of modeled volumes to observed counts along a corridor containing 
multiple facilities. Figure 3 introduces FHWA validation guidelines for cutlines. The figure shows that 
maximum percent error decreases as screenline or cutline volume increases.  
 
 
 
  

1 www.dot.state.ak.us/stwdplng/mapping/adt.shtml 
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Figure 1: Existing Level of Service and Daily Traffic Volume in Thousands of Vehicles per Day 
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The results of the cutline analysis are summarized in Table 2 showing a comparison of model volume 
estimates and observed traffic counts for facilities crossing each cutline. The table shows that for all 
cutlines the difference between the estimated and observed traffic is well within the guidelines 
shown in Figure 2. 
 

Table 2: Cutline Analysis Results  

# Traffic 
Count 

Model 
Flow %-Difference 

Max 
Desirable 
Deviation 

Within 
Target RMSE Volume/ 

Capacity 

1     15,131      14,346  5% 50% Yes 12% 0.2 

2     32,297      31,981  1% 40% Yes 6% 0.5 

3     57,380      52,707  8% 32% Yes 18% 0.4 

4     46,127      53,015  15% 35% Yes 18% 0.6 

5     28,349      31,352  11% 42% Yes 16% 0.4 

6     13,509      13,497  0% 55% Yes 27% 0.2 

7     28,400      31,551  11% 41% Yes 16% 0.3 

8     19,960      18,525  7% 46% Yes 10% 0.6 

9     34,373      36,172  5% 38% Yes 12% 0.3 

Overall   275,526    283,146  3% 17% Yes 17% 0.4 
RMSE stands for Percent Root Mean Squared Error (see page 7, below) 
Source: HDR Engineering, Inc., May 2014 

 
Figure 3 shows the cutline locations and their respective volume-capacity ratio. The traffic is 
operating at acceptable LOS C or better at each of the cutline locations.

Figure 2: Validation Guidelines for Cutlines 
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Figure 3: 2010 Cutline Analysis Results 
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Assignment Scatterplots  

Pearson’s product-moment correlation coefficient (R) is a standard statistical measure that reflects 
how linear the relationship is between two data sets. Scatterplots of modeled traffic volumes versus 
observed traffic volumes can be useful tool in model validation. While there are no hard and fast 
guidelines for R-Squared results, the closer the values are to 1 the more linear the relationship 
between the two data sets. Figure 4 shows a scatterplot comparing model estimated daily traffic 
volumes compared to observed traffic counts. Model results show an R-Squared value of 0.96 
indicating a high degree of correspondence between model volume estimates and observed traffic 
volumes. 
 
 

 
 
 
 
 

Percent Root Mean Squared Error 

Percent Root Mean Squared Error (RMSE) is a measure of the accuracy of the traffic assignment that 
shows the average error between the observed and modeled traffic volumes on links with traffic 
counts. Percent RMSE is summarized by link volume group. The Ohio Certified Traffic Manual identifies 
acceptable ranges of percent RMSE by directional link volume group.  
 
 
 
 
 

Figure 4: Daily Traffic Volume Scatterplot 
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The Ohio percent RMSE targets by volume group are shown graphically in Figure 5. The figure shows 
that modeled traffic volumes are within acceptable ranges of the observed traffic counts. The overall 
percent RMSE for daily traffic volume is 21. 
 
Reasonableness by Functional Class 

The deviation between the traffic counts and model volumes by roadway functional class was 
measured against the Ohio Certified Traffic Manual guidelines. Table 3 shows the comparison of model 
results and traffic counts. The table shows that modeled traffic volumes are within acceptable ranges 
of the observed traffic counts by various roadway functional classifications. 
 
 

Table 3: Percent Assignment Error by Functional Class  

Functional Classification Traffic 
Counts 

Model 
Flow 

%-
Difference 

Suggested Range by Ohio 
Manual 

Freeways/Expressways 456,413 481,132 5% +7% 

Principal Arterials 165,567 163,370 1% +10% 

Minor Arterials 190,738 193,731 2% +10% 

Collectors 172,759 164,305 5% +15% 

All Links 985,477 1,002,538 2% +5%* 
*Ohio Manual does not have specific criteria under this category. Florida DOT Guideline has been used in stead.  
Source: HDR Engineering, Inc., May 2014 
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Conclusions 

The model validation and reasonableness checking measures show that the model is satisfactorily 
predicting observed traffic volumes, and that the model is suitable for use in future roadway 
improvement needs analyses for the MSB LRTP. 
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