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Performance Context

To evaluate network performance and propose 
enhancements reflecting the Federal Highway 
Administration performance-based approach described 
in U.S.C. §450.206 of Title 23, jurisdictions require an 
evaluation platform addressing both infrastructure and 
traffic.
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Performance Criteria
• Mobility
• Safety
• Accessibility
• Transit
• Freight
• Social justice
• Non-vehicular modes
• Economic development catalyst
• Environmental
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Performance Evaluation

Highest value enhancements to be evaluated through 
observation and simulation to maximize return on 
investment (ROI) among
• Maintenance
• Construction/expansion of roadways
• Active demand management (ADM)
• Transportation systems management and 

operations (TSMO)
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Performance Toolbox Components

1. Transportation Network Management 
System

2. Traffic Data
3. Dynamic Traffic Assignment 
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1. Transportation Network 
Management System (TNMS)

• Geographic information system (GIS) platform
• Infrastructure asset representation
• Safety elements (crashes and geometrics)
• Network screening analysis tools
• Operations management dashboard
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1. TNMS Benefit
• Screen network for mobility, safety and other 

opportunities through regression analyses
• Evaluate and compare value and performance of 

assets, geometrics and other transportation 
infrastructure variables

• Provide an operations management dashboard to 
actively manage signals and road closures

• Actively manage traffic demand with live feed to 
navigation and traffic apps



8

TNMS-Pima County Platform
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TNMS - Network Screening
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TNMS – Assets & Features

• Assets
• ArcGIS LRS
• LiDAR
• Geometrics

• GIS Features
• Traffic analytics
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TNMS - Traffic Analytics
Safety
• Crashes
• LOSS—Safety Performance Functions
• USRAP
• Safety Analyst
Volume
• Traditional counting devices
• Probe
Analysis
• Regression analysis to determine statistical significance 

among elements
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TNMS - Supply Management
• Infrastructure need and design optimization
• Intersection control optimization
• Transit/share stop/route optimization
• Freight management
• Access management
• Pavement optimization
• Construction project/special event/crash mitigation
• Flood barrier mitigation
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TNMS - Active Demand Management
Mobility

• Distributed routing
• Peak-load shifting
• Mode distribution
• Economic basis for travel incentives
• Enhanced TDM program



14

TNMS - Active Demand Management
Safety

• Incentivize transit
• Incentivize low acceleration/deceleration
• Incentivize max speed within 10 mph of posted 

speed limit
• Reward not touching driver smartphone when 

vehicle in motion
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Metropia strategies
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Metropia-user interface
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2. Advanced Traffic Data
• Locally sourced multi-modal permanent counters:

• Probe data through partnerships:

• Purchased network flow data and analytics tools 
(Streetlight)

• Origin-destination analysis
• Zone analysis (visitor, home, work)
• Traveler demographics and trip purpose
• Segment analysis (speed, duration, length)
• Bike/ped/freight/transit analysis
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2. Advanced Traffic Data benefit
Identifies potential demand or infrastructure 
improvement strategies through analysis of:

• Congestion (prioritize needs)
• Mode (infrastructure to accommodate or incentivize 

transit or bike share program on short trip corridors)
• Trip purpose (prioritizing employment, shopping, 

recreation access or location)
• Special events (e.g., Gem Show ride-shares)
• Demographics (prioritize affordable housing and at-

risk health populations mobility needs)
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Traffic Data: Miovision
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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Traffic Data: StreetLight
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3. Dynamic Traffic Assignment Model

What-if simulation of network changes
• Infrastructure changes
• Demand management changes

DynusT platform
• University of Arizona development
• Accepts locally defined street network
• Accepts origin-destination data
• Accepts signalized intersection timing/phasing inputs
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3. DTA Model Benefit
• Evaluate effect of potential solutions flushed out by 

TNMS or Advanced Traffic Data tools
• Optimize performance of different strategies 

(demand vs supply)
• Can evaluate future scenarios by applying growth 

factors to current origin-destination data
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DTA: DynusT
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DTA: DynusT
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DTA: DynusT
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DTA: DynusT
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DTA: DynusT
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Recap
Performance Toolbox Components

1. Transportation Network Management 
System

2. Traffic Data
3. Dynamic Traffic Assignment 
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Synthesis of toolbox benefit
• Smart-Community deployment with currently available 

technology
• Does not require large infrastructure investment (sensors, 

etc.)
• Provides most connected vehicle benefits with exception of 

collision avoidance
• Actively manages supply and demand to maximize 

performance and return-on-investment
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Regional Partnerships
• Managing travelers cross jurisdictional boundaries requires 

regional coordination
• Regional transportation mobility partners to include City of 

Tucson and other governments
• Coordinating agencies include law enforcement, 

emergency management, health, economic and 
community development

• Operational expertise in smart transportation infrastructure, 
modeling and demand management at the University of 
Arizona College of Engineering could be leveraged to 
create a regional transportation operations and research 
center.


