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Overview of Meeting

• Background/Introduction

• Land-Use Transportation 

Modeling

• The Durham-UNH 

Microsimulation Model

• Geography

• Transportation Network 

(updates)

• Land Use (updates)

• 2017 Calibration

• Recent Applications

• Future Applications
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Land-Use Transportation Modeling 

• Computer simulation modeling for

• how traffic is generated and 

• how vehicles travel through a road network

• Used to Assess how will traffic respond if a…

• new road is built?

• new traffic signal is installed?

• new roundabout is constructed?

• traffic pattern changes from two-way to one way, or vice versa

• How will a proposed development affect traffic in the 

local area?
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Durham-UNH Model

• Developed in 2009 

• AM peak hour 

• Relied on 2008 count data

• 2013 Update

• AM peak hour

• Updated land use and network

• Recalibrated to 2013 count data

• 2017 Update

• the AM model was updated

• a PM peak hour model was created

• Recent land use and network changes were incorporated

• Calibrated to 2017 AM and PM peak hour counts
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Durham-UNH Model

Represents Existing 

• Roadway

• Intersection 

Conditions

• Land Use

• Parking 

• Traffic Demand 
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2017 Model Effort

• Focused on central core of UNH campus and downtown Durham

2013 Model Extent
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2017 Model Effort

• Focused on central core of UNH campus and downtown Durham

2017 Model Extent
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The Durham-UNH Model: 

Background Information 

• Model system implemented in TransModeler 5.0

• Reflects Durham and UNH roadway network

• Model-estimated traffic calibrated to traffic counts

• Model assigns traffic to network based on

• roadway speeds

• delays 

• travel times

• alternate routes
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Durham-UNH Model

Dynamic Traffic 

Assignment

• 59 TAZ

• 3,422 OD Pairs

• 48 TM counts

• 319 

movements 
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The Durham-UNH Model: 

Background Information 

• Model traffic informed by land use

• Parking (by type)

• Residential (single family, multifamily)

• Retail employment

• Non-retail employment

• Land use based origin/destination zones (O/D)

2017 TAZ Retail Non-retail SF MF Group High TG Med. TG Low TG

103 0 0 10 0 0 616 11 0

104 0 0 0 0 0 0 20 0

105 0 0 41 0 0 0 0 0

106 0 3 0 0 0 44 64 9

107 0 19 0 0 984 1137 150 556

108 0 2 0 0 0 0 172 0

109 0 0 0 0 0 49 36 17

110 0 0 0 0 0 0 34 35

111 0 0 0 0 0 56 20 14

112 0 123 0 0 675 123 144 125

# of Employees Housing Parking
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Road Network

• Roads & Streets

• Intersections

• Stop Control

• Signal Control

• Turn Restrictions

• Operating Speed

• Public Transit

• On-street parking

• Pedestrians
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Network Update Highlights (2017)

• Roadway Changes between 2013 and 2017

• All-way stop at Mill Road & McDaniel Drive

• All-way stop at Faculty Road & Thompson Lane

• New right-turn pocket along Garrison eastbound at Madbury Road

• New Land Uses between 2013 and 2017

• 1 Madbury Road & 30 Main Street

• Church Hill Project

• Madbury Commons

• Pauly’s Pockets Project

• Parking Changes
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Calibration Traffic Count Data

• Comprehensive counts

• Data collected at 48 

intersections

• Collected during March 

and April 2017

• Nine hours of data 

between 7AM and 6PM 

• Ensures accurate 

peak hour selection

• AM peak hour = 

7:15 – 8:15 AM

• PM peak hour = 

4:30 – 5:30 PM
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The Durham-UNH Model: 

Peak Hour Determination
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Model Calibration

• Ensures the model matches the observed traffic patterns

• Is necessary for model validity

• Uses national regional and simulation modeling standards

Example GEH 

Calculations:

Count Volume 1000 100 10

Model Volume 500 50 5

Resulting GEH Statistic 18 6 2
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Model Calibration

• Ensures the model matches the observed traffic patterns

• Is necessary for model validity

• Uses national regional and simulation modeling standards

Target AM Model PM Model

Root Mean Squared Error <40% 14.3% 14.0%

Coefficient of Correlation (r) >= 0.88 0.996 0.996

Percent Error (Region) +/- 5% 0.2% -0.2%

GEH <=5, by movement >85% 98.7% 96.2%

5<GEH<=10, by movements <=15% 1.3% 3.8%

GEH >10, by movement 0% 0.0% 0.0%
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Model Calibration

• Ensures the model matches the observed traffic patterns

• Is necessary for model validity

• Uses national regional and simulation modeling standards

AM Count Comparison PM Count Comparison
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History of Model Applications

Mill Plaza 

Build Out

South Drive and 

Roundabout, Traffic and Air 

Quality Analysis (UNH) Conversion to Two-

Way Flow Downtown

Capstone Traffic 

Study Peer Review

Main Street / 

Madbury Road  

Lane Reduction

Main St/Pettee 

Brook Ln 

Roundabout
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State-of-the-practice Tool

• Workshop on Simulation Modeling 

and Analysis of the Effect of 

Operational Strategies on 

Greenhouse Gas Emissions

• Workshop on Integrating MOVES 

with Transportation Microsimulation 

Models

• ACEC-NH Engineering Excellence 

Award

• 90th Annual Meeting of the 

Transportation Research Board of 

the National Academies
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Discussion

• Questions about the model development or design?

• Future model applications?
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