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A. Additional Calibration 
Analysis 

In response to comments received from the stakeholders, Cambridge Systematics 
undertook additional analysis related to the AM calibrated model.  Three specific 
requests were made that are detailed in this appendix.  The first is a more 
detailed description of the calibration procedure; the second is a comparison of 
the volume calibration and travel time calibration for each freeway segment; and, 
the third is to try to improve the travel time calibration between William Street 
and Walden Avenue.  Simultaneously, further efforts were made to improve the 
stability of the model results. 

1.2 CALIBRATION PROCEDURE 
In simulation there are three methods to determining the route a vehicle takes 
from its origin to destination: Deterministic, Stochastic and User Equilibrium. In 
deterministic routing the modeler assigns each route between OD pairs and the 
number of vehicles traveling each route.  In stochastic routing the modeler 
assigns an attractiveness to each link in the network, typically in the form of 
speed or travel time, and the software is free to determine the attractive routes 
between OD pairs as well as the number of drivers taking each route.  In user 
equilibrium routing the model is run iteratively to determine the route 
attractiveness, the modeler has little to no control – the travel time from each 
iteration feeds the route choice of the next iteration, until a level of equilibrium is 
achieved. 

Dynamic User Equilibrium (DUE) was employed for this modeling effort. It was 
chosen because it is the best suited to model future scenarios that affect drivers 
route choice, which is an important MOE for the future scenarios tested in this 
project.  It is referred to as dynamic because route attractiveness changes 
throughout the simulation.  By employing DUE the calibration process becomes 
much more time consuming because the modeler has very little control over the 
vehicle routing.  

During the calibration the following issues were discovered and dealt with 
accordingly: 

• Arterial routes were too attractive compared to freeway routes during 
congested hours therefore, the speed limits, which dictate the travel time, 
on the arterials was reduced to 20-25 mph and 15-20 mph on local and 
collector streets.  
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• The occupancy in the right two lanes approaching the 90-290 interchange 
was too low, therefore, the driver characteristics were adjusted for those 
approaching the 90-290 interchange.  Drivers were made to be more 
comfortable sitting in a lane travelling below their desired speed if that 
lane led to their off-ramp.  

• The variability, introduced through the perception error of route 
attractiveness, can lead to gridlock starting at lower capacity movements, 
therefore, throughout the calibration process adjustments were made 
where needed to attributes such as: the distance to which a left-turn 
vehicle can proceed into the intersection on a permitted phase; the ability 
for vehicles to queue jump at congested left and right turns; and, the 
distance a vehicle needs to travel through an intersection to be considered 
out of a conflict area.  

• The demand model does not accurately reflect the operational capacities, 
therefore, the capacity is updated in the demand model and the ODME 
procedure is re-run and new subarea demands for the simulation model 
are produced.  

1.3 COMPARING TRAVEL TIMES AGAINST VOLUMES 
It was requested that Cambridge Systematics not only show the volume 
calibration statistics for the entire network for each hour but also show the 
calibration statistics for the freeway compared to the travel times in each 
segment.  The results are shown below in Table A.1 and the explanation of the 
results follows.  
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Table A.1 Travel Time and Volume Calibration Comparison 
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There are two segments that have travel times that do not fall within the one 
minute calibration target.  Sheridan Drive to Route 33 and William Street to 
Walden Avenue.  In each case the modeled travel times are below the observed 
travel times, but in the case of Sheridan Drive to Route 33 the corresponding 
volumes are low and in the case of the segment from William Street to Walden 
Avenue the volumes are high.   

Between Sheridan Drive and Route 33 the model does simulate the queue of 
vehicles approaching the freeway connector from I-290 to I-90 SB/WB which 
means that there is a choke point, a bottleneck.  Increasing the number of 
vehicles through the bottleneck to better match the count would result in a 
smaller queue and decreased travel times. But, the travel times are already low in 
this section, so decreasing them further is contradictory to the goal.  The same is 
true if the travel times were increased by restricting the bottleneck further, the 
volumes would decrease which is contradictory to the goal. 

Since the travel times are low and the volumes are high between William Street 
and Walden Avenue introducing a bottleneck to the area should result in 
increased travel times, decreased volumes and overall a better match for both 
performance measures.  In actuality, the creation of a bottleneck did result in 
higher travel times throughout the peak period but the desired effect on volumes 
was not achieved.  The bottleneck created a significant queue, which meant the 
volume downstream was negatively affected, especially in the final hour when 
the restrained volume at the bottleneck dissipated.  The extra volume released 
from the bottleneck in the final hour had a major effect on the calibration 
statistics.   

1.4 AM MODEL REVISION EFFORT 
To address the concerns of the stakeholders regarding the travel times between 
William Street and Walden Avenue and to test the hypothesis suggested in the 
preceding section related to better matching the travel times and volumes in this 
segment the following tests where completed in the weeks following the 
September meeting. 

In the first test a local parameter was added at mainline NB I-290 near ramps at 
Walden Avenue to change the car following behavior and increase the travel 
time.  However, it was noticed in the middle of the simulation that vehicles tried 
to exit from I-290 to off-ramp at William Street and get back on to the on-ramp at 
William Street or detour to parallel arterials with no congestion on NB mainline 
I-290. 

Another run, test 6, was conducted testing the effect of changing the Freeway 
Transfer Parameters in Route Choice of Driver Behavior parameters. Freeway to 
non-freeway penalty was changed from 20 seconds to 40 seconds and its bias was 
changed from 15% to 30% in the effort of reducing the number of vehicles getting 
off at William Street off-ramp to detour. The northbound travel time improved 
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but because it was a global parameter that was changed the travel time for some 
southbound sections became worse.  The results from this test are shown below 
in Table A.2 and Table A.3 

Table A.2 Northbound Travel Time Calibration (test 6) 

Travel Time Segment 
Travel Time 
(Minutes) 7:00-7:30 7:30-8:00 8:00-8:30 8:30-9:00 

William to Walden Observed 2.4 3.6 3.5 5.2 
Simulated 2.0 3.3 4.5 3.0 
Difference -0.4 -0.3 1.0 -2.2 

Walden to Rt 33 Observed 2.5 3.4 4.4 2.8 
Simulated 2.2 3.5 3.8 3.4 
Difference -0.2 0.1 -0.6 0.6 

Rt 33 to Main Observed 2.7 3.2 2.9 2.9 
Simulated 2.3 2.4 2.6 2.3 
Difference -0.4 -0.8 -0.3 -0.6 

Main to Niagara Falls Observed 4.0 4.3 4.1 3.9 
Simulated 4.5 4.6 4.6 4.5 
Difference 0.5 0.3 0.5 0.6 

Niagara Falls to Kenmore Observed N/A 5.5 5.3 5.2 
Simulated 5.0 5.0 5.0 5.0 
Difference  -0.5 -0.3 -0.3 

Table A.3 Southbound Travel Time Calibration (test 6) 

Travel Time 
Segment 

Travel Time 
(Minutes) 6:30-7:00 7:00-7:30 7:30-8:00 8:00-8:30 8:30-9:00 9:00-9:30 

Grand Island to 
Niagara Falls 

Observed N/A 5.0 5.1 5.0 5.0 N/A 
Simulated 5.3 5.5 5.6 5.5 5.5 5.4 
Difference  0.5 0.5 0.5 0.5  

Niagara Falls to 
Sheridan 

Observed 2.6 2.8 2.8 2.7 2.8 N/A 
Simulated 3.0 3.1 3.2 3.1 3.1 3.0 
Difference 0.4 0.3 0.4 0.4 0.3  

Sheridan to Rt 33 Observed 3.5 4.9 9.7 8.5 4.5 3.4 
Simulated 3.8 4.6 6.2 7.0 5.8 4.0 
Difference 0.3 -0.3 -3.5 -1.5 1.3 0.6 

Rt 33 to William Observed N/A N/A 3.2 3.2 3.1 3.0 
Simulated 3.2 3.2 3.2 3.2 3.2 3.2 
Difference   0.0 0.0 0.1 0.2 

Table A.4 Volume Calibration (test 6) 

GEH < 7 6:00-7:00 7:00-8:00 8:00-9:00 9:00-10:00 

Freeway 81% 89% 94% 84% 
All Links 74% 87% 85% 84% 

 

The two global parameters were changed back to their original values in the next 
test and a local parameter for car following was added on the southbound I-290 
in the vicinity of the ramps at Main Street.  Multiple model runs were conducted 
to test the impacts of different values of this local parameter. Each model run 
consisted of a 30 run DUE assignment followed by a simulation run.  
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Given the time constraints, test 8 was conducted as final effort to improve the 
travel time after several attempts with varying local parameters.  The values of 
the two local parameters used in test 8 are listed in Table A.5. 

Table A.5 Local Parameters Settings (test 8) 

Direction Location Accelerating Parameters Decelerating Parameters 

NB Mainline I-290, north of NB on-
ramp from WB Walden Ave 

Alpha=1.81, Beta=-1.67, 
Gamma=-0.89 

Alpha=3.65, Beta=1.08, 
Gamma=1.45 

SB Mainline I-290, south of SB off-
ramp to EB Main St. 

Alpha=2.71, Beta=-1.67, 
Gamma=-1.05 

Alpha=4.45, Beta=1.08, 
Gamma=1.6 

The northbound travel time results for test 8 are shown in Table A.6 below. 

Table A.6 Northbound Travel Time Calibration (test 8) 

Travel Time Segment 
Travel Time 
(Minutes) 7:00-7:30 7:30-8:00 8:00-8:30 8:30-9:00 

William to Walden Observed 2.4 3.6 3.5 5.2 
Simulated 2.2 4.0 5.8 4.1 
Difference -0.3 0.4 2.3 -1.1 

Walden to Rt 33 Observed 2.5 3.4 4.4 2.8 
Simulated 2.7 3.6 3.8 3.6 
Difference 0.2 0.2 -0.6 0.8 

Rt 33 to Main Observed 2.7 3.2 2.9 2.9 
Simulated 2.4 2.4 2.5 2.4 
Difference -0.3 -0.8 -0.4 -0.5 

Main to Niagara Falls Observed 4.0 4.3 4.1 3.9 
Simulated 4.5 4.6 4.6 4.6 
Difference 0.5 0.3 0.5 0.7 

Niagara Falls to Kenmore Observed N/A 5.5 5.3 5.2 
Simulated 5.0 5.0 5.0 5.0 
Difference  -0.5 -0.3 -0.2 

Modeled travel times compared better with the observed travel times for the 
northbound direction.  The travel time between William Street and Walden 
Avenue suggest that a queue formed but in the wrong time period, it formed in 
the first half of the 8:00 a.m. to 9:00 a.m. instead of the second half, as observed. 

The southbound travel time results for test 8 are shown in Table A.7 below. 
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Table A.7 Southbound Travel Time Calibration (test 8) 

Travel Time 
Segment 

Travel Time 
(Minutes) 6:30-7:00 7:00-7:30 7:30-8:00 8:00-8:30 8:30-9:00 9:00-9:30 

Grand Island to 
Niagara Falls 

Observed N/A 5.0 5.1 5.0 5.0 N/A 
Simulated 5.3 5.5 5.6 5.6 5.5 5.4 
Difference  0.5 0.5 0.5 0.5  

Niagara Falls to 
Sheridan 

Observed 2.6 2.8 2.8 2.7 2.8 N/A 
Simulated 3.0 3.1 3.3 3.2 3.1 3.0 
Difference 0.4 0.3 0.5 0.5 0.3  

Sheridan to Rt 33 Observed 3.5 4.9 9.7 8.5 4.5 3.4 
Simulated 3.8 4.8 7.5 9.8 8.7 5.1 
Difference 0.3 -0.1 -2.2 1.3 4.2 1.7 

Rt 33 to William Observed N/A N/A 3.2 3.2 3.1 3.0 
Simulated 3.2 3.2 3.2 3.2 3.2 3.2 
Difference   0.0 0.0 0.1 0.2 

Table A.8 Volume Calibration (test 8) 

GEH < 7 6:00-7:00 7:00-8:00 8:00-9:00 9:00-10:00 

Freeway 84% 86% 94% 75% 
All Links 74% 81% 85% 83% 

 

Modeled travel times compared well with the observed travel times for 
southbound direction, except for the segment between Sheridan and Route 33 
where the queue took longer to develop and longer to dissipate, but the 
maximum extent was reached. 

Improvements in the travel time calibration resulted in poorer volume 
calibration leading to the conclusion that the variability in the data, both travel 
times and volumes, is the leading cause of the remaining discrepancies in the 
model calibration.  It is recommended that the previous model as defined in the 
calibration document be approved as the calibrated model. 

 


