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• Original QRS II model developed during Comprehensive LRP 

in 2003 by Wilbur Smith. 
 

• Following quick turnover of Transportation Engineer position 
at WWW, Ohio Department of Transportation Staff began 
updating and maintaining QRS II model in 2005. 
 

• Model basically became an ODOT product, WWW staff did 
not have the technical ability to deal with the complexity the 
ODOT version of QRS II model had taken. 
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Where We Were… 
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98 TAZ’s – Washington County 

228 TAZ’s – Wood County 
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QRS II Network 
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• 2009 Planning Conference - State of WV and MPO’s 

decided to begin statewide model conversion to 
TransCAD. 
 

• Caliper began doing model conversions of the QRS II 
existing model in 2010. 
 

• QRS II model was still model of record for the 2007 LRP. 
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Where We Were… 
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• Paul Ricotta with Caliper worked with WWW staff 

and WVDOH Staff during the latter part of 2011 
through 2012 developing Base Year and E+C 
Network Models. 
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Let’s Get Started! 
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• Created new Traffic Analysis Zones 
• Collected demographics and traffic counts for base year 
• Reviewed network for accuracy (number of lanes & speeds) 
• Trip Generation 
• Trip Distribution 
• Trip Assignment 
• Calibration 
• Validation 
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Steps We Took 
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Created New Traffic Analysis Zones 
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302 TAZ’s – Washington County 

400 TAZ’s – Wood County 
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Collected Demographics and Traffic Counts 
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Wood-Washington-Wirt Interstate Planning Commission 

Collected Demographics and Traffic Counts 
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Reviewed Network For Accuracy (Number Of Lanes & Speeds) 
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• Predicts daily productions and attraction by trip 

purpose. 
• Three trip purposes are considered in the model 

• Home-Based Work 
• Home-Based Other 
• Non-Home-Based 

Trip Generation 
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• Home-Based Work & Home-Based Other 

• Home based trip purposes, the trip production ends are the 
home zones (since it is people in household who make trips) 
and trip attraction ends are deemed to be the non-home zone. 

• Non-Home-Based 
• Non-home-based purpose, both the trip production and the 

trip attraction origin and destination ends are non-home 
zones. 

Trip Generation 
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• The trip production and attraction are calculated as person trips. 
• Daily Trip Productions rates are based on the number of vehicles available 

and the geographic region of the residence. 
• Trip Attractions are based on employment by NAICS code (office, industrial, 

retail, services employment etc.) and school enrollment (for school trips).  
• Special generators assist with trip balancing for the TAZs containing the 

largest employers in the region. 
• External trips are added to the daily trip productions and attractions. 
• Finally trip balancing is performed in the last step in preparing the daily 

Production and Attraction table. 

Trip Generation 
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Trip Production Rates 
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Trip Production Rates 
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Trip Production Rates 
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Trip Attraction Rates 
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Trip Balancing 



WWW Modeling Effort 

Wood-Washington-Wirt Interstate Planning Commission 

 
• Doubly constrained gravity model generates the Production & 

Attraction matrices by purpose. 
• During the model application within the feedback structure, 

the AM skims are used for distribution of the home-based 
trips (HBW, HBO) trips. 

• Off-peak skims are used for distribution of the non-home-
based trips (NHB). 

• Gamma Friction factor curves calibrated primarily from the 
previous survey are used as inputs to the process. 

Trip Distribution 
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Average Trip Duration 



WWW Modeling Effort 

Wood-Washington-Wirt Interstate Planning Commission 

Friction Factors 
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• The Time of Day procedure is used to split the trip 

distribution output matrix into AM, PM, and Off-peak 
period matrices. 

• The procedure also converts person trips to auto trips 
and converts the PA matrices into OD matrices. 

• The time of day procedure yields vehicle OD matrices 
for the three model time periods (AM, PM, and Off-
peak). 
 

Trip Distribution 
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O-D Matrices 
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Auto Occupancies 
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Trip Totals 
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• Assigns the AM, PM, and Off-peak trips onto the network. 
• Based on the TransCAD Origin-based User Equilibrium method using the 

Bureau of Public Roads (BPR) Volume Delay function. 
• The assignment generates congested travel times for all the three model 

periods. 
• Feedback component in the model achieves model consistency in travel 

times used for the trip distribution. 
• The feedback loop is run until a fixed point solution is obtained, usually 

when the assigned link flows and travel time skims between successive 
feedback iterations are considered stable.  

• For the WWW model, this occurs within five feedback loops. 

Traffic Assignment 
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• The key features of the traffic assignment deployed in 

the WWW model are: 
• The assignment method is user equilibrium run to a relative gap of 

1e-06 (0.000001) through a maximum of 250 iterations of 
assignment. 

• The assignment consists of a single class of vehicles, although could 
easily be modified to multiclass should we wish to pursue separation 
of vehicle classes (e.g. Trucks). 

• The assignment employs the Bureau of Public Roads (BPR) Volume 
Delay Function (VDF) using link-type specific parameters for 
calibration parameters alpha (α) and beta (β). 

Traffic Assignment 
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Volume Delay Function 
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User Interface 
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Assignment Results – AM Peak (7-9 am) 
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Assignment Results – PM Peak (3-5 am) 
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Assignment Results – Off-Peak 
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• Average Daily Traffic (ADT) counts were used for the calibration. 
• Caliper used the ODOT model calibration and validation standards.  

– Three Primary Measures: 
• Percent Root Mean Square Error (%RMSE) overall and by facility type 
• Screenline Analysis 
•  Vehicle Miles of Travel (VMT) comparison 

• Of the three primary measures, the %RMSE is the most stringent 
to and challenging to meet. 

Calibration 
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Calibration – %RMSE By Volume Group 
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Calibration – %RMSE By Link Type 
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Screenlines – %RMSE By Link Type 
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VMT Comparison 
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VMT and VHT 
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• Two test projects selected to see model response to 

scenarios. 
• Putman Street (Marietta) Bridge Closure 
• South Vienna Connector 

 

Validation 
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Putnam Street Bridge 
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South Vienna Connector 
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• Existing + Committed Network Creation 
• Demographics for 2035, LRP Out Year 
• A network including recommended, fiscally 

constrained program of projects 
• Air quality 

 
 

Where Do We Go From Here??? 
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• Vincent Post, III 

– vince.post@movrc.org 

• Paul Ricotta 
– paul@caliper.com 

 
 

Questions, Comments, Concerns, or Smart Remarks? 

mailto:vince.post@movrc.org
mailto:paul@caliper.com

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47

