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1.0 Introduction 

1.1 STUDY AREA 
The project study area, as illustrated in Figure 1.1, contains the I-290 freeway 
between I-190 and I-90, as well as the I-90 freeway between Transit Road and I-
190.  The model also includes the parallel arterials, Sheridan Drive, Brighton 
Road, Harlem Road, Union Road, Main Street, and Genesee Street. 

Figure 1.1 Study Area 

 
 

1.2 STUDY OBJECTIVE 
The objective of this study is to develop a 2008 base year model for both the AM 
and PM peak periods of the I-90 / I-290 Corridor, which is to be used as the basis 
for assessment of future traffic growth and proposed project scenarios.  The AM 
and PM peak periods were determined as 6:00 a.m. to 10:00 a.m. and 3:00 p.m. to 
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6:00 p.m., respectively.  The simulation model is allowed 30 minutes before each 
peak period as the warm-up period for the model.  This report will only focus on 
the model for the PM period. 

1.3 MODELING SOFTWARE 
The I-290 simulation model for the PM period was developed using the Caliper 
TransModeler simulation software (Version 2.6, Build 1365).  It meets all of the 
Federal Highway Administration (FHWA) guidelines for simulation software, 
and can be calibrated and applied within the guidelines for traffic analysis tools. 

1.4 ORGANIZATION OF REPORT 
This document is organized as follows: 

• This section outlines the context of this report and introduces the rest of the 
report; 

• Section 2.0 details the model calibration process; 

• Section 3.0 presents the results of this study’s calibration effort for the PM 
peak period; and 

• Section 4.0 provides a summary of this study. 
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2.0 Calibration Methodology 

In order to replicate reality, all simulation models need to be calibrated because 
the simulated traffic patterns are usually still quite different from real-world 
conditions. 

Every simulation software program includes a set of adjustable parameters.  The 
practitioner calibrates the model by refining some or all of these parameters until 
the model matches local conditions.  These adjustments are necessary to account 
for the impact of “unordered,” site-specific factors.  This process requires the 
following: 

• Establishing criteria for the target results that the model should match; 

• Adjusting the system parameters to match observed conditions; and 

• Running the model to ensure the model’s outputs match the corridor 
measurements. 

2.1 CALIBRATION CRITERIA 
Table 2.1 below shows the guidelines for the FHWA simulation model 
calibration targets on volumes, travel time, and bottleneck locations.  The 
calibrated simulation models need to meet these targets.  The GEH Statistic is an 
empirical formula that is used to compare two sets of traffic volumes.  The GEH 
Statistic is named after Geoffrey E. Havers, who developed the empirical formula 
in the 1970s. 

Using the GEH statistic avoids the pitfalls that might occur when using simple 
percentages to compare volumes.  This is because the traffic volumes vary over a 
wide range, depending upon the type of the facility (freeway, arterial, street, 
ramp, collector, etc.).  A single percentage of variation should not be used to 
compare the volumes across the different facility types.  GEH Statistic is self-
scaling, and a single acceptance threshold based on GEH can be used to compare 
the volumes on different facility types.  A GEH value of less than 5.0 is 
considered as a good match between the modeled and observed hourly flows.  A 
GEH value in the range of 5.0 to 10.0 may warrant further investigation, and a 
GEH value >10 means that there is some error either in the modeled volume or 
the observed volume at that particular location.  According to the FHWA 
calibration standards, 85 percent of the modeled volumes should have a GEH 
value of less than 5.0. 
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Table 2.1 Calibration Criteria 

Criteria and Measures Acceptability Targets 

Hourly Flows, Model vs. Observed  

GEH Statistic – Individual Link Flows  

GEH < 5 > 85% of cases 

Individual Link Flows (Secondary Criteria)  

Within 15%, for 700 vph < Flow < 2700 vph > 85% of cases 

Within 100 vph, for Flow < 700 vph > 85% of cases 

Within 400 vph, for Flow > 2700 vph > 85% of cases 

Travel Times, Model vs. Observed  

Journey Times Network  

Within 15% (or one minute, if higher) > 85% of cases 

Visual Audits  

Individual Link Speeds  

Visually acceptable Speed-Flow relationships To analyst’s satisfaction 

Bottlenecks  

Visually acceptable queuing To analyst’s satisfaction 

 

Besides the GEH statistic, a secondary link criterion was used to compare the 
modeled and observed volumes.  The comparison was based on the hourly flows 
observed in each link.  If the individual hourly link flow is less than 2,700 
vehicles per hour (vph) and greater than 700 vph, then the percentage difference 
between the modeled and observed link flow should be within 15 percent.  
Similarly, if the individual hourly link flow is less than 700 vph, then the 
difference between the modeled and observed link flow should be within 
100 vph.  For locations with hourly volumes greater than 2,700 vph, the 
difference between the modeled and observed link flow should then be within 
400 vph.  More than 85 percent of the total count locations under comparison 
should satisfy this criterion. 

For travel time comparisons, the percentage difference between the modeled and 
observed travel times should be within 15 percent or one minute.  The travel 
times were calculated for different segments along the corridor in each direction 
for each 30 minute period within the peak period. 

2.2 DATA COLLECTION SUMMARY 
Data was collected in order to establish an existing condition that could be 
calibrated against corridor model.  The following data sources were used: 
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• Traffic Volume Data.  The Greater Buffalo Niagara Regional Transportation 
Council (GBNRTC) has a library of Turning Movement Counts (TMC) and 
freeway link counts from 2007 through 2011 covering the I-90/I-290 study 
area.  The TMC and I-90 mainline counts are available in 15-minute 
increments, while the I-290 data are available in 1-hour increments.  The I-290 
and I-90 counts are available for 24 hours, while the TMCs are available for 
the AM, PM, and midday periods (7:00 a.m. to 10:00 a.m., 11:00 a.m. to 
2:00 p.m., and 3:00 p.m. to 6:00 p.m.). 

• Traffic Control Data.  The GBNRTC had a library of signal control sheets for 
the signals in the study area.  Some signals were coded into Synchro 
networks, while others were strictly available in hardcopy format. 

• Travel Time Data.  This had been collected by GBNRTC, which was then 
used in the calibration task outlined below.  The travel time data was 
collected using floating car runs.  Multiple runs were completed for each 
peak period. 

Volume Data Variation 

Volume data was collected at various stations on multiple days.  In locations 
where multiple days worth of data were collected, a measure of the daily 
variation in hourly volumes was undertaken.  The variation of the raw count 
data was measured by the equation below. 

Variationh = (Maxh-Minh)/Averageh , where h is a given hour 

A larger value of variation equates to a larger range of hourly volumes for a 
given location across multiple days.  The 85-percentile results for all the links are 
summarized in Table 2.2 below; typical variation is expected to be around 
15 percent.  Also included in Table 2.2 are the percentage of counts that are 
within the typical range of 15%, it would be expected that 85% of the counts 
would be within this range. 

Table 2.2 Percentile of the Variation of the Hourly Volume 

 6-7 AM 7-8 AM 8-9 AM 9-10 AM 3-4 PM 4-5 PM 5-6 PM 6-7 PM 

85th Percentile 23% 17% 22% 28% 18% 23% 22% 27% 

Percentile 

Within 15% 70% 78% 68% 51% 76% 75% 63% 52% 

 

An 85 percentile of 23 percent, as is the case in the 6-7 AM hour, means that 
85 percent of the count locations had a variation below 23 percent.  There is only 
1 hour in each of the AM and PM peaks that is below 22 percent, and none are 
equal to or below 15 percent.  This suggests that the hourly volumes along this 
corridor vary day to day more than is normally expected and for this reason, the 
original calibration criteria were adjusted.  The GEH criteria were relaxed from 
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less than 5 to less than 7, and the secondary link criteria was relaxed to 
75 percent from 85 percent. 

2.3 PARAMETER REFINEMENT 
Calibration is a process by which simulation model parameters are modified to 
reproduce the actual traffic conditions in field as closely as possible.  These 
parameters are specific to each individual microsimulation software package.  
Also, each individual software package has its own set of specific default values. 

Using an operation within TransCAD, the origin-destination (OD) matrices for 
the microscopic model were extracted from the demand model.  The volume 
data within the subarea was validated to ensure the calibration criteria were met 
within this data subset.  After the volume calibration was checked, the 
operational calibration was completed.  Global parameters were then adjusted, 
followed by fine-tuning with local parameters, to reproduce observed traffic 
capacities.  Adjustments to these parameters will impact speeds and travel times, 
which will be calibrated using the FHWA guidelines shown in Table 2.1. 

2.4 SIMULATION RUNS 
TransModeler and other microsimulation products rely on random numbers to 
generate vehicles and assign driver characteristics and behavior for each vehicle 
between its origin and destination within a modeled network.  A direct impact of 
this is that a variance that can occur between simulation runs.  For this reason, no 
individual simulation run can be expected to reflect specific on-site conditions, 
and multiple runs need to be considered prior to reporting statistical output. 

The I-290 PM model was simulated with seven different seed values.  The final 
calibration statistics represent an average of these seven simulation runs. 
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3.0 PM Calibration Results 

The models were calibrated according to the FHWA calibration guidelines from 
the Traffic Analysis Toolbox.  The calibration process was accomplished by 
refining a set of parameters to match the local field conditions. 

A total of 190 link counts on the corridor were compared against the modeled 
count output.  Two criteria were used in order to validate the model for each 
time period:  a statistical GEH comparison and a direct comparison against the 
observed hourly flows.  The link counts in TransModeler were used to compare 
against the balanced counts. 

3.1 LINK VOLUMES 

Total Link Count Validation 

A summary of the link count GEH validation statistics for the PM peak hours, 
3:00 PM to 6:00 PM, are presented in Tables 3.1. 

Table 3.1 Total Link GEH Summary 

GEH 

3:00-4:00 PM 4:00-5:00 PM 5:00-6:00 PM Summary 

Counts % Counts % Counts % Counts % 

< 7 162 85% 163 86% 162 85% 487 85% 

< 10 180 95% 177 93% 175 92% 532 93% 

> 10 10 5% 13 7% 15 8% 38 7% 

 

As discussed in Section 2.0, the GEH criteria were relaxed to less than seven due 
to the variation of the count data.  In each hour the calibration criteria of 85% of 
count locations have a GEH statistic of less than seven is met.  In summary, 
93 percent of links have a GEH of less than ten, while 85 percent have a GEH less 
than seven. 

Freeway Link Count Validation 

A summary of the freeway link count GEH validation statistics for the PM peak 
hours, 3:00 PM to 6:00 PM, are presented in Table 3.2. 

The GEH criteria for freeway links are exceeded for all the PM peak hours.  In 
summary, 100 percent of links have a GEH below ten, and 97 percent have a 
GEH below seven. 
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Table 3.2 Freeway Link GEH Summary 

GEH 

3:00-4:00 PM 4:00-5:00 PM 5:00-6:00 PM Summary 

Counts % Counts % Counts % Counts % 

< 7 35 97% 35 97% 35 97% 105 97% 

< 10 36 100% 36 100% 36 100% 108 100% 

> 10 0 0% 0 0% 0 0% 0 0% 

 

Secondary Criteria 

Table 3.3 shows the number of links that meet the secondary criteria. 

As discussed in Section 2.0, the secondary criteria were relaxed from 85 percent 
to 75 percent for all the three volume categories due to the variation of the count 
data.  Counts above 700 vehicles-per-hour compare favorably to the calibration 
criteria while those under 700 vehicles-per-hour fall below the calibration 
criteria.  It is typical in larger network models that the feeder streets are not as 
well calibrated as the arterials and freeways.  Because these lower capacity 
streets are not major diversion routes they have little impact on the model’s 
effectiveness.   

Table 3.3 Secondary Criteria Summary – All Links 

Criteria and Measures 

3:00-4:00 PM 4:00-5:00 PM 5:00-6:00 PM 

Total 
Counts Counts % 

Total 
Counts Counts % 

Total 
Counts Counts % 

Within 100 veh/h, for 
Flow < 700 veh/h 
(>75%) 

81 52 64% 75 49 65% 68 40 59% 

Within 15%, for 
700 veh/h < Flow 
< 2,700 veh/h (>75%) 

73 58 79% 79 63 80% 84 70 83% 

Within 400 veh/h, for 
Flow > 2,700 veh/h 
(>75%) 

32 28 88% 36 32 89% 37 29 78% 

 

3.2 TRAVEL TIME 
A series of travel times over five northbound and four southbound sections of 
the corridor was collected to compare against the model.  Descriptions of the 
northbound and southbound sections are presented within Table 3.4.  The travel 
time comparisons for all the northbound sections are shown in Table 3.5. 
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Table 3.4 Northbound and Southbound Travel Time Section Description 

Section Northbound Description Southbound Description 

1 William St to Walden Ave Grand Island Blvd to Niagara Falls Blvd 

2 Walden Ave to Route 33 Niagara Falls Blvd to Sheridan Dr 

3 Route 33 to Main St Sheridan Dr to Route 33 

4 Main St to Niagara Falls Blvd Route 33 to William St 

5 Niagara Falls Blvd to Kenmore Ave  

 

Table 3.5 Northbound Travel Time Calibration 

Travel Time Segment 
Travel Time 
(Minutes) 

3:30-4:00 4:00-4:30 4:30-5:00 5:00-5:30 5:30-6:00 

William to Walden Observed 1.7 1.7 1.7 1.7 1.6 

Simulated 1.8 1.8 1.8 1.8 1.8 

Difference 0.1 0.1 0.1 0.1 0.2 

Walden to Rt 33 Observed 1.9 1.7 1.8 2.1 1.6 

Simulated 1.7 1.7 1.8 2.0 2.4 

Difference -0.2 0.0 0.0 -0.1 0.8 

Rt 33 to Main Observed 2.6 2.7 2.8 3.5 2.4 

Simulated 2.7 2.8 3.1 3.0 3.0 

Difference 0.1 0.1 0.3 -0.5 0.6 

Main to Niagara Falls Observed 4.2 4.1 4.1 4.1 4.1 

Simulated 4.7 4.8 5.0 4.9 4.7 

Difference 0.5 0.7 0.9 0.8 0.6 

Niagara Falls to 
Kenmore 

Observed 5.6 5.5 5.6 5.5 5.3 

Simulated 5.0 5.0 5.1 5.1 5.2 

Difference -0.6 -0.5 -0.5 -0.3 -0.1 

 

Modeled travel times compared well against the observed travel times for 
northbound direction, with all the differences between simulated travel times 
and observed ones being less than one minute. 

The travel time comparisons for all the southbound sections are shown in 
Table 3.6. 
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Table 3.6 Southbound Travel Time Calibration 

Travel Time Segment 
Travel Time 
(Minutes) 4:00-4:30 4:30-5:00 5:00-5:30 5:30-6:00 

Grand Island to Niagara Falls Observed 5.1 5.0 5.1 4.9 

Simulated 5.1 5.1 5.1 5.1 

Difference 0.0 0.1 0.0 0.2 

Niagara Falls to Sheridan Observed 2.7 2.7 2.7 2.6 

Simulated 3.1 3.4 3.8 3.8 

Difference 0.4 0.6 1.1 1.2 

Sheridan to Rt 33 Observed 3.4 5.8 5.8 4.4 

Simulated 4.6 5.2 6.2 6.4 

Difference 1.2 -0.6 0.4 2.0 

Rt 33 to William Observed 4.0 4.4 4.2 4.3 

Simulated 4.7 4.7 4.6 4.6 

Difference 0.7 0.3 0.4 0.3 

 

Modeled travel times compare well against the observed travel times for 
southbound direction, generally the travel times run high, this is in an effort to 
give the model a better appearance when viewed in real time.  There are two 
segments that have travel times differences in excess of one minute, Niagara Falls 
to Sheridan and Sheridan to Rt 33. 

In summary, modeled travel times compared well with the observed travel times 
for both northbound and southbound directions.  Ninty percent of all the cases 
where travel time data were observed, the difference between observed and 
simulated travel times are within one minute. 

3.3 BOTTLENECKS/FREEWAY QUEUING 
For PM peak hours, the major southbound bottleneck is caused by the reduced 
number of lanes on the southbound I-290 connector to westbound I-90, along 
with the merge of I-90 westbound traffic with Cleveland Drive traffic.  The 
simulation model replicates this bottleneck well and is even able to replicate the 
variability in severity of the bottleneck depending on the seed.  In the 
northbound direction, the congestion caused by the weave between SR 33 and 
the I-90/290 interchange was accurately simulated as well as the queue back-up 
on the SR 33 eastbound ramp to eastbound I-90.  Additionally, specific 
intersection queues of interest are well represented in the model. 
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4.0 Summary 

This report presents aggregated calibration statistics for the TransModeler model 
of the I-90/290 corridor in Buffalo, New York.  The PM simulation model was 
calibrated in accordance with the revised criteria based on Guidelines for 
Applying Traffic Microsimulation Modeling Software and standard 
microsimulation traffic modeling industry practices. 

Detailed link count, travel time, bottleneck location, and bottleneck queue length 
have been used to calibrate simulation models for the PM peak period.  Results 
presented within this report show that the model is valid and stable; therefore, it 
can be used as the basis for development of horizon year models and individual 
test scenarios. 

A summary table of the calibration statistics is included as Table 4.1.
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Table 4.1  Summary Calibration Statistics 

 


