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Learning Objectives

#TRBwebinar

1. Identify TMS performance measures for 
freeway system operations

2. Describe methods to manage systems for 
safety benefit evaluation and comparison

3. List performance measure data sources 
for facility, network, and regional levels



Transportation Systems Management & 
Operations (TSMO)

TRB Webinar: Performance Management 
& Performance Measures

Brent Cain, PE
Director, TSMO Division
Arizona DOT
July 30th, 2020



“What gets measured gets done…”
• Regular measurement, 

management, and reporting 
keeps you focused – and to 
make informed decisions.



Systems Technology

Business Administration

Operational Traffic & Safety

Traffic Maintenance

Systems Management

Systems Maintenance

Traffic Management

q Emerging Technologies
q System Performance
q ITS Operations and Communication
q Project Development Support

q Signal Operations
q ITS Maintenance
q Pump Stations
q Lighting and Tunnel Operations
q Fiber Management

q Administration
q HR
q Budget
q Procurement
q Signal ITS Warehouse

q Regional Traffic Engineering
q Road Safety Assessments
q Strategic Transportation Safety Plan
q Traffic Safety and Data

q Traffic Operations Center
q Traffic Incident Management
q Emergency Management

q Statewide Signing and Striping
q Sign Factory

q Maintenance Administration
q Contracts and Management Services
q Feature Inventory Systems
q Statewide Permits

Transportation Systems Management 
& Operations (TSMO)





Score Card – TSMO Division



Performance Metric: Travel Time Reliability
• FHWA - National Traffic Monitoring Program 

• Corridor-based assessment

• Travel Time Reliability Metric:
• Planning Time Index

Example:
Free-flow Travel Time = 15 minutes
Planning Time Index = 1.60
Planning Time = 15 minutes x 1.60  = 24 minutes



Adaptive Ramp Metering and ICM
• Developing new ramp meter technology

• Developing a Decision Support System (DSS) 
for Incident Corridor Management (ICM)



• Developing monitoring system of ramp meter controller 
status, traffic data, and Inrix travel time data

• Creating tool for TSMO staff to monitor and adjust ramp 
meter operations

Ramp Metering Analytics



Freeway Mobility – Average PM Operating Speeds



• Incident Response Unit (IRU)
• Quick Clearance Policy
• Co-location of State Troopers in the TOC
• After-Action Reviews

Traffic Incident Management

Images Source: “AZDPS Wrong Way Collisions and Contacts” December 5, 
 



I-17 Freeway Wrong Way Driver Detection



I-17 Freeway Wrong Way Driver Detection



Traffic Signal Communications



Roadway Striping Retroflectivity



Roadway Sign Replacement



Freeway Lighting Operability



• Developing a predictive model of probability of pumping station failure
• Scenario analysis decision-support tool

Freeway Pump Station Operations



Winter Storm Management



Dust Storm Management



6’ shoulder/12’ lane/10’ shoulder 2’ shoulder/12’ lane/12’ lane/2’ shoulder

• Bottleneck mitigation 
• Low-Cost/High Impact Improvements
• 30 crashes per month to less than 1 

per month = 90% reduction
• Cost $276,000
• Planning Time Index  2.45 to 1.02
• Benefit/Cost Ratio  850:1

Best Practices and Innovation



Traffic Volume
• 34.2%  change

Operational Speed
• 26.0% change

Data sources: INRIX and RADS

Average Speed and Volume Year-Over-Year Comparison
March 15 2020 through July 2 2020

Average Weekday Traffic Volume

COVID Traffic Impacts – Phoenix Region Freeways



Brent Cain, PE
Division Director
Transportation Systems Management & Operations Division
bcain@azdot.gov
602.712.6466

Questions?



Operating a Reliable 
Transportation System 

M E A S U R E S  O F  
P E R F O R M A N C E  F O R  

M i s s o u r i D e p a r t m e n t  o f  T r a n s p o r t a t i o n
N i c o l e  H o o d

J u l y  3 0 ,  2 0 2 0



WHO IS MODOT

SYSTEM BUT

Nationally
in revenue
per mile

7th
48th

LARGEST

in the U.S.

• Commission
• 34,000 miles
• Priority

- Take care of 
existing 



T R A C K E R
Safety
• Moving Missourians Safely

Service
• Providing Outstanding Customer 

Service
• Delivering Efficient and Innovative 

Transportation Projects
• Operating a Reliable Transportation System

Stability
• Managing our Assets
• Stabilizing Resources and Engaging our Workforce
• Building a prosperous economy for all Missourians



P E R F O R M A N C E
M E A S U R E S

• Reliability on Major Routes
• Cost and Impact of Traffic 

Congestion
• Average Time to Clear 

Traffic Incidents
• Unplanned Incident 

Impacts on Major 
Interstate Routes

• Work zone Delays to the 
Traveling Public

• Winter Storm Operations



R E L I A B I L I T Y  o n  
M A J O R  R O U T E S

Knowing the trends of 
travel times in major cities 

such as Kansas City and 
St. Louis helps travelers 

better plan their 
commutes. 



C O N G E S T I O N

Annual cost and 
impact of traffic 

congestion to 
motorists for user 
delays and vehicle 

miles traveled



AV E R A G E  
T I M E  TO  
C L E A R  
T R A F F I C  
I N C I D E N T S



WO R K  Z O N E  D E L AY S  
TO  T R AV E L I N G  
P U B L I C



W I N T E R  S TO R M  
O P E R AT I O N S

Tracks the amount of time 
needed to perform MoDOT’s 
snow and ice removal efforts.

Reviews impacts of significant 
events and measures taken to 

minimize impacts.



O N  L I N E  T R A C K E R  C O M P O N E N T S



MoDOT
Performance 

Highlights

www.modot.org/tracker





Regional and Cross Border 
Performance Measures 

Athena Hutchins, P.E.
Niagara International Transportation Technology Coalition



Presentation Overview

1. About NITTEC
2. Performance Measures for Operations
3. Performance Measures at the International Border
4. 2019 vs. 2020: Impacts of COVID-19 on Transportation Trends 

Niagara International Transportation Technology Coalition 2



NITTEC Coalition

• Established in 1995 with a Federal Mobility Grant
• Regional Collaboration and Leadership

• Technology Deployment 
• Operations
• Incident Management
• Traveler & Traffic Information

• Multi-Agency Transportation Operations Coalition
• 5 Policy Members, 9 General Members, 28 Affiliate 

Members
• Transportation Agencies
• Public Safety and Border Enforcement
• Emergency Services and Recovery

• Only Bi-national Coalition of its kind in U.S. / Canada

Niagara International Transportation Technology Coalition 3

NITTEC Mission
To improve mobility, 

reliability and safety on the 
regional bi-national 

multimodal transportation 
network through 

information sharing and 
coordinated management of 

operations.



NITTEC Functions

• Multi-agency Collaboration
• Traveler Information
• Border Traffic Management
• Emergency Management
• Incident Management
• Construction Coordination
• Traffic and Congestion Management
• Weather System Monitoring
• Special Event Planning and Management
• Transportation System Monitoring
• Performance Measures Reporting

Niagara International Transportation Technology Coalition 4



NITTEC Operations Center

• Centralized 24/7 operations and 
traffic management services for bi-
national region

• Information Clearinghouse
• Standardized Operations
• Multi-Agency Event Planning and 

Operations
• Multi-Agency ITS Deployment
• Regional Messaging Standards
• Traffic Management Plans

Niagara International Transportation Technology Coalition 5



The Buffalo Niagara Region

• Vital International Border 
Crossing

• Millions of passenger trips and 
hundreds of thousands of freight 
trips each year

• Limited border crossing options 
make delays especially costly

• Need to provide travelers with 
accurate, real-time information in 
advance of key decision points

Niagara International Transportation Technology Coalition 6



Performance Measures

• Regional Performance Measures
• Mobility (Travel Time Statistics by Corridor)
• Event Detection & TOC Activity
• Incident Management

• Cross Border Performance Measures
• Delay
• Volume Share

• 2019 vs. 2020
• Impacts of COVID-19 on Transportation Trends

Niagara International Transportation Technology Coalition 7



Travel Time & Reliability
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Congestion Metrics

Niagara International Transportation Technology Coalition 9
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Event Detection



Incident Management

Niagara International Transportation Technology Coalition 11



Cross Border Performance Measures - Delay

Niagara International Transportation Technology Coalition 12

Lewiston/Queenston Bridge

Rainbow Bridge

Peace Bridge



Border Crossing Delay
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Simultaneous Border Crossing Delay

Niagara International Transportation Technology Coalition 14



Regional Events – 2019 vs. 2020

Niagara International Transportation Technology Coalition 15

-100%

-75%

-50%

-25%

0%

25%0

50

100

150

200

250

C
ha

ng
e

N
um

be
r o

f E
ve

nt
s

Overall

2019 2020 Change

-100%

-75%

-50%

-25%

0%

25%0

5

10

15

20

25

C
ha

ng
e

N
um

be
r o

f E
ve

nt
s

Congestion

2019 2020 Change

-100%

-75%

-50%

-25%

0%

25%0

10

20

30

40

50

C
ha

ng
e

N
um

be
r o

f E
ve

nt
s

Crash

2019 2020 Change



Regional Speed (Example) – 2019 vs. 2020

Niagara International Transportation Technology Coalition 16
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Change in Regional Travel Times
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Cross Border – 2019 vs. 2020
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Cross Border – 2019 vs. 2020
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Questions

Contact Information

Athena Hutchins, P.E., F.ASCE               

Executive Director

ahutchins@nittec.org
716-847-2450

www.nittec.org - www.nittec.ca



Today’s Presenters
Moderator: Steve 
Latoski, Mohave 
County Public 
Works, Arizona

#TRBWebinar

Nicole Hood, 
Missouri DOT

Brent Cain, 
Arizona DOT

Athena Hutchins, 
Niagara International 
Transportation 
Technology Coalition



Get Involved with TRB

#TRBwebinar
Receive emails about upcoming TRB webinars
https://bit.ly/TRBemails

Find upcoming conferences
http://www.trb.org/Calendar



Get Involved with TRB

Be a Friend of a Committee bit.ly/TRBcommittees
– Networking opportunities

– May provide a path to Standing Committee membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

#TRBwebinar

Getting involved is free!



#TRB100
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