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            Technical Memorandum 
 

DATE: October 9, 2017     
TO: Michael Medina, Executive Director/EPMPO   
 
 
FROM: Salvador González-Ayala     SERIAL: TDMvalid-01c 
SUBJ: Re-validation of 2007 TDM / El Paso Horizon MTP.   
 Update of the Highway Assignment section of the Validation Report prepared by HNTB 
 

Overview 

The present Tech Memo reproduces the text prepared by HNTB on their Trip Assignment 

chapter/Validation Report (July 2013), and updates the tables and graphs based on the MPO's running 

of the 2007 base year with coding changes needed to fully reflect roadway operating conditions. 

Trip assignment which is the final step in the travel demand process, assigns trips to the highway 

network of the Horizon Model.  Validation of the model to observed flows is important to the modeling 

effort in two regards.  First, the validation shows whether the calibration tools used in the model 

process and assumptions were reasonable.  Second, the validation shows what level of confidence the 

user can have in the forecast results.  The process used to validate highway assignment is described 

below. 

 

Highway Assignment 

The typical comparison for highway validation, when sufficient data is available, is between highway 

traffic assignments and actual traffic volumes derived from traffic count data.  A similar measure, vehicle 

miles of travel (VMT), is calculated from the same traffic counts and the length of the roadway on which 

the count is located.  Fairly extensive traffic counts were available to validate the Horizon Model. 

 

The Horizon Model assigns trips to the roadway network by time period AM, MD, PM, and NT in order to 

reflect the constraints of roadway capacity that vary substantially by time of day.  In order to compare to 

the available 24-hour traffic counts, the results from these four traffic assignments are totaled to reflect 

a daily modeled volume. 

 

Although the principle of comparing traffic assignments to traffic count data is intuitively 

straightforward, subjective review of the travel demand model results and the observed traffic counts is 

not adequate.  The comparative analysis must be carried out in a structured manner using clearly 

defined benchmarks, or measures of success.  That process allows the results of the validation analysis 
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to be tabulated and quantitatively analyzed in a way that provides the user with a degree of confidence 

in the statistical foundation and structure of the model. 

 

The model validation procedure used for the Horizon Model was similar to the procedure used by state 

DOTs and MPOs throughout the country.  The locations of year 2007 traffic counts provided by TxDOT 

were coded to the roadway networks.  Traffic assignment results for the validation year (2007) were 

compared to these traffic counts by three indices: Percent of Count, Correlation Coefficient, and 

Percent Root Mean Squared Error (%RMSE), each of which was aggregated and tabulated across a 

variety of categories.  Percent of Count was used to measure the overall difference between modeled 

and counted flows.  The Correlation Coefficient estimated the correlation between the actual ground 

counts and the estimated traffic volumes.  Percent Root Mean Squared Error (%RMSE) was used to 

measure the difference between modeled flows and counted volumes on a link-by-link basis, which gave 

a better picture of the "closeness" between model flows versus counts.  The Percent of Count and 

Percent RMSE calculation are described by the following equations: 

 

 

 

 

 

 

 

 

 

 

 

Where j represents the individual network link with count, and n is the total 

number of links with counts in the network for the specific categories. 

 

 

When applied to model volumes versus counts, RMSE values are reported as percentages with lower 

values superior to higher values. 

 

The Correlation Coefficient (R) represents the linear relationship between modeled flows and counts.  

The mathematical formula for computing R is: 

 

 

 

 

 

The value of R is between -1 and 1.  An R-value close to 1 indicates a strong positive linear relationship 

between modeled flows and counts while an R-value close to -1 indicates a strong negative linear 
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relationship between modeled flows and counts.  FHWA suggested that the region-wide correlation 

coefficient should be more than 0.88. 

 

Number of count links, centerline miles and average count values are also presented to provide a frame 

for interpreting the results in addition to the three indices described above. 

 

The El Paso MPO and TxDOT require that the following criteria be met in order to call the Horizon model 

validated. 

 

 Overall VMT (vehicle miles traveled) shall match within 5%. 

 Area type volume shall match to count within 10%. 

 Facility type volume shall match to counts within 10%. 

 Screenline volumes shall match counts within 15%. 

 

Validation results are presented by different categories as listed below: 

 

 Model area 

 Functional Classification 

 Area Type 

 Screenline, and 

 Validation district 

The model results and the outcomes of the validation comparisons for each of these categories are 

discussed in the following sections. 

 

Model Area Statistics 

Starting with a high level conceptual snapshot of the Horizon Model, the first set of comparisons 

presented are for the full model study area, which is standard practice.  These comparisons attempt to 

show how well the model can replicate travel throughout the study area.  The study area statistics 

presented below include comparison to total VMT and comparison to total counts.  These comparisons 

show a "big picture" snapshot of how well the model is replicating travel across the area's 

transportation system. 

 

Vehicle Miles Traveled 

First, overall traffic flow and vehicle miles of travel (VMT) in the study area were analyzed.  VMT is a 

calculated variable using link length multiplied by count or model volume for the link. 

 

Table 9 compares modeled VMT to Highway Performance Monitoring System (HPMS) VMT(2007) for the 

El Paso County portion of the model area.  From Table 9, it can be seen that the modeled VMT accounts 

for 101.38% of the HPMS VMT for the study area, which is within the TxDOT TPP standard of +/- 5%. 
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HPMS VMT 2007 Modeled VMT (new) % HPMS VMT (new)

El Paso County only 15,084,326         15,313,803              101.52                      

Pct of count Count links Ctr Line Miles Avg Counted % RMSE Correlation

System wide 97.28                1,062                412.09             14,776             38.79                0.94                  

 

Table 9.  PMS VMT vs. Modeled VMT 

 

 

 

 

Total vehicles miles of travel (VMT) for the study area compares well with estimates of VMT from 

TxDOT.  The Horizon model produces a total of 15,313,803 VMT within El Paso County for 2007.  TxDOT 

TPP's 2007 estimate of VMT is 15,084,326 for roads within El Paso County. 

 

Comparison to counts 

The direct comparison of counts to model volumes removes the bias of link length inherent in the VMT 

comparison and only considers the actual count and model volume.  In many ways, this direct 

comparison may be a better measure of how well the model is replicating travel. 

 

Table 10 compares the traffic counts vs. the Horizon Model assignment results for the transportation 

system in El Paso as a whole. 

 

Table 10.  Counted vs. Modeled Volume 

 

 

 

The modeled volume within the El Paso area compares well to the counted volume, with the modeled 

volume forecasted at 97.28% of the counted volume.  Figure 1 shows the scatter plot of the traffic 

counts vs. the Horizon model assignment results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Scatter Plot-Modeled vs. Observed Link Traffic Volume 
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FHWA targets Ohio Florida Michigan

Freeway +/-7% +/-7% +/-7% +/-6%

Principal Arterial +/-10% +/-10% +/-15% +/-7%

Minor Arterial +/-15% +/-10% +/-15% +/-10%

Collector +/-20% +/-15% +/-25% +/-20%

Pct of count Count links Ctr Line Miles Avg Counted % RMSE Correlation

Interstate 102.44             60                     55.68                58,212             9.26                  0.98                  

Other Fwys or Expwys 102.76             69                     38.76                18,724             31.42                0.78                  

Principal Arterial 101.34             329                   110.45             18,615             40.31                0.76                  

Minor Arterial 89.88                328                   81.04                9,800                51.58                0.68                  

Major Collector 82.68                230                   108.84             6,058                66.11                0.68                  

Local 74.40                38                     16.07                2,371                109.19             0.43                  

The scatter plot shows a strong correlation between the modeled volumes and the observed traffic 

counts.  As the traffic volumes increase, there is slightly more variation between the modeled volumes 

and observed volumes. 

 

Comparison by Functional Class 

The Horizon Model uses the Federal Highway Administration's (FHWA) facility types as its functional 

classifications.  While the previous section detailed "big picture" validation data, this section provides a 

more detailed look at the model validation.  The count comparisons by functional class seen below are 

sub-sets contained within the previous section data above, thereby providing a more discriminating look 

at the model validation. 

 

Counts 

Another criterion used for model validation is to compare assigned traffic volume to traffic counts 

aggregated by functional class.  The comparison of assigned volumes to counted volumes is considered 

successful if the value for percent error falls within the ranges suggested by FHWA (Federal Highway 

Administration, 2010), as shown in the table below.  The FHWA targets presented can be used to judge 

the success of the Horizon Model validation. 

 

Table 11.  FHWA Functional Class Validation Targets 

 

 

 

 

 

The total modeled volume from the Horizon model compare well to counts aggregated by functional 

class, most of which are within the FHWA targets, as shown in Table 12. 

 

Table 12.  Total Count vs. Modeled by Functional Class 

 

 

 

 

 

 

 

Comparison by Area Types 

The FHWA does not provide explicit criterion to compare assigned traffic volume to traffic counts 

aggregated by area type, but TxDOT TPP does.  Because different area types have different travel 

patterns, analyzing the modeled versus count volumes by area type can allow for the identification of 
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Pct of count Count links Ctr Line Miles Avg Counted % RMSE Correlation

Business District 109.53             53                     7.56                  18,714             46.11                0.94                  

Urban Intense 96.50                299                   69.43                20,315             33.26                0.94                  

Urban Central 96.47                315                   87.30                13,970             35.97                0.92                  

Suburban 97.18                215                   83.01                11,060             47.42                0.89                  

Rural 95.36                180                   164.80             10,268             43.51                0.94                  

Pct of count Count links Ctr Line Miles Avg Counted % RMSE Correlation

Screenline #1 103.32             5                        7.38                  12,942             36.82                0.99                  

Screenline #2 111.40             6                        6.48                  33,449             14.53                1.00                  

Screenline #3 105.85             9                        0.87                  27,130             26.14                1.07                  

Screenline #4 105.72             5                        1.32                  14,578             11.77                0.97                  

Screenline #5 113.07             6                        2.50                  15,454             20.98                1.00                  

Screenline #6 113.32             7                        2.50                  37,310             19.32                0.99                  

Screenline #7 90.09                9                        4.51                  18,665             28.41                0.95                  

Screenline #8 96.03                7                        2.63                  10,473             28.74                0.94                  

Screenline #9 88.59                12                     4.84                  21,769             42.77                0.68                  

Screenline #10 95.80                5                        4.48                  21,957             27.13                0.92                  

Screenline #11 102.31             3                        0.17                  13,630             61.24                0.57                  

Screenline #12 86.98                9                        2.64                  15,250             49.20                0.90                  

Screenline #13 90.40                6                        1.32                  17,183             21.39                0.98                  

Screenline #14 92.49                5                        2.91                  20,295             11.91                0.99                  

Screenline #15 93.73                4                        0.95                  7,845                22.84                0.30                  

issues related to network coding.  The comparison of assigned volumes is considered successful if the 

value for percent error falls within 10%. 

The Horizon model also performs well for each area type.  Table 13 summarizes the comparison of total 

traffic volumes to traffic counts by area type.  The Horizon model accurately models traffic volumes; the 

less accurate being the suburban area type (but still with a correlation of .89). 

 

Table 13.  Total Count vs. Modeled by Area Type 

 

 

 

 

 

 

Comparison by Screenline 

A screenline is a boundary transecting a set of roadway facilities at points where traffic counts are 

available on the individual facilities.  Screenlines allow the user to aggregate the total travel on all 

available facilities in a corridor, or travel market, so that the model performance for the entire travel 

market can be assessed and analyzed.  By providing an overview of corridor activity, the screenline 

comparisons provide insight into how to calibrate and validate model performance on individual 

facilities within the given travel market.  TxDOT's typical target for this criterion is for the aggregate 

modeled volume to be within 15% of the aggregate observed volume for each screenline. 

 

The screenline for the Horizon model generally separate areas of the study area and cross groups of key 

roadways.  A map of the screenlines is shown is shown in Figure 4 in Appendix A.  The modeled volume 

is compared to the counted volume on each Horizon model screenline in Table 14 below. 

 

Table 14.  Total Count vs. Total Modeled by Screenline 
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Screenline 24-hr count

Pct of count Count links Ctr Line Miles Avg Counted % RMSE Correlation

District #1 104.09             2                        0.11                  17,992             7.28                  -1.00 

District #3 119.44             142                   24.94                12,533             51.84                0.95                  

District #4 98.59                375                   103.42             20,386             32.43                0.94                  

District #5 82.00                76                     47.73                11,160             43.84                0.84                  

District #6 87.84                9                        19.07                3,561                30.62                0.93                  

District #7 74.05                83                     76.54                9,341                45.51                0.90                  

District #8 96.98                217                   74.46                10,913             47.40                0.89                  

District #9 73.05                3                        2.84                  9,997                44.41                0.97                  

District #11 70.93                29                     13.03                6,297                49.86                0.88                  

District #12 91.21                126                   49.95                15,841             31.86                0.95                  

 

Figure 2 shows how the Horizon model is performing relative to the NCHRP 225 (Transportation 

Research Board, National Research Council, 1982) screenline deviation guidelines.  The graph shows the 

percent deviation of each screenline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.  Screenline Percent Deviation, NCHRP 225 Guidelines 

 

Comparison by Validation District 

A set of districts (validation districts) has been created from the TAZ layer of the Horizon model.  These 

districts are used to analyze the results of the modeling process.  A validation district in another way to 

group the comparison to counts.  These geographic areas can be constructed to isolate (highlight) areas 

of concern or specific interest.  The validation districts for the Horizon model have been created by using 

the districts provided with the Mission Model.  A map of the validation districts is provided in Figure 5, 

Appendix A.  

Below is a table comparing counts to modeled volumes by district.  Modeled volumes compare to 

counted volume well in most districts.  Districts with higher percent RMSE typically have fewer count 

links. 

Table 15.  Total Count vs. Total Modeled by Validation District 
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Conclusions 

The criteria used for validation of the Horizon model were based on current TxDOT, FHWA, and NCHRP 

standards, and represents reasonable measures for determining the accuracy and reliability of the 

model.  The validation of the model described in this Tec Memo accomplishes two goals.  First, it 

demonstrates that the calibration tools and assumptions used in the modeling process are reasonable.  

Second, the validation provides the Horizon model users and transportation professionals with 

confidence in the accuracy and reliability of forecast results obtained from the Horizon model. 
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Appendix A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 4.  Horizon Model Screenlines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure 5.  Horizon Model Districts 
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