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Transportation Performance Management 
Webinar Series

• Our TPM webinar series is held every two 
months, on topics such as communications, 
system performance management, data 
sources, and many more to come!

• Today is the 8th webinar in our bi-monthly 
series

• We welcome ideas for future webinar topics 
and presentations

• Use the webinar Q&A panel during the 
webinar
– Submit questions for today’s presenters
– Submit ideas for future webinar topics
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Find us on the NEW AASHTO TPM Portal
https://www.tpm-portal.com



AASHTO Welcome
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Matthew H. Hardy, Ph.D.
Program Director for Planning and Performance Management, AASHTO
mhardy@aashto.org

mailto:mhardy@aashto.org


Upcoming Events and Visualization Resources

• Events

– 2022 TRB Visualization Symposium

– 2022 AASHTO Performance and Data 
Conference

• Visualization Resources
– VizGuide
– Communicating Performance Site
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AASHTO TPM Portal
https://www.tpm-portal.com



Webinar Agenda
2:00 Webinar Welcome and Introduction

Matt Hardy, AASHTO on behalf of Christos Xenophontos, Rhode Island DOT
2:05  AASHTO Welcome

Matt Hardy, AASHTO
2:15  FHWA Perspective and the TPM Dashboard

Nelson Hoffman, FHWA
2:25  How Do You Visualize Performance?

Frank Broen, Metro Analytics
2:40 UDOT’s Visualization of Highway Performance Measures for Storytelling and 

Decision Support
Ryan Bailey, Utah DOT

2:55 WSDOT’s Performance Data Visualization and Dashboards
Sreenath Gangula, Washington State DOT

3:10 Q&A and Wrap Up
Matt Hardy, AASHTO and Hyun-A Park, Spy Pond Partners
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FHWA Perspective and the TPM 
Dashboard
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Nelson Hoffman
HIF-Transportation Performance and Asset Management Team
Nelson.Hoffman@dot.gov

mailto:Nelson.Hoffman@dot.gov


Frank Broen    frank@metroanalytics.com

How Do You 
Visualize 

Performance?



`

Where do you 
want to be?

Where are 
you now?

How good is your 
transportation system?



Communicating Data
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Gartner Magic Quadrant
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NOTE: These are personal observations 
from a quick review. A more detailed 
analysis would address which measures, 
how detailed and context.
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NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

 
NCHRP Project 20-05
Synthesis Topic 52-16

Preliminary Findings, Panel has not balloted

Frank Broen, PI  frank@metroanalytics.com



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Objective Document current practices and methods used 
by DOTs to visualize highway performance 
measures and how that information is being 
used for communication and decision support.



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

5 Interviews

© GeoNames, Microsoft, TomTom
Powered by Bing

44 Survey Responses



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Information gathered
Performance Measures

• PM1, PM2, PM3
• DOT performance 

measures 
• highway network 

reliability measures

Techniques 

• dashboards
• story maps
• maps
• real time operations 
• infographics
• interactive 

visualizations

Processes

• Strategies for different 
audiences 

• Governance
• Staffing  
• Other resources  
• Software tools
• Evaluating 

effectiveness
• Examples
• Challenges and 

constraints



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Lit Review

communicatingperformance.com

NCHRP Project 20-24(93)B(02)  

Vizguide.camsys.com

NCHRP 08-36



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Survey Results

By Performance Measure

Internal DOT Analysts

Internal Leadership

Elected Public Officials

External Audience

N/A

N/A

PM1 (Safety)

Economic

Elected Public Officials

Internal DOT Analysts

Internal Leadership

External Audience

STATE SURVEY RESULTS

Internal analysts are reported as highest user 
when asked by specific performance measure

37
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19

14

9

12



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Survey Results
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NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Survey Results



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

DC https://ddot.dc.gov/pavedc

See 
Performance 

Highlight



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

FL Multimodal Mobility Performance Measures



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

FL

https://data.fdot.gov/road/projects/



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

AR



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

AR



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

VA dashboard.virginiadot.org/default.aspx



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

VA

179



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

UT www.udot.utah.gov/strategic-direction/



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

UT

173

www.udot.utah.gov/strategic-direction/



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

WA

Gray Notebook GNB 80
December  2020



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Bar Chart

GNB 78
June 2020

83%

Bar Chart

% used in 
Appendix 3



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Line Chart

GNB 77
March 2020

46%

Line Chart

% used in 
Appendix 3



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Table

GNB 77
March 2020

35%

Table

% used in 
Appendix 3



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Pie Chart 

GNB 78
June 2020

29%

Pie Chart

% used in 
Appendix 3



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Internal Dashboards
Is a dashboard used by analysts only available inside your agency?

SURVEY RESULTS

Document current status Show trend over time Progress towards a target Tell a performance story Support a policy Long-Term Planning Medium-Term Programming Day-to-Day Operations

7/10/21
N/A

20
18

16

9 9

13

9

15

STATE SURVEY RESULTS Question 12



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Visualization Tools
Excel

ESRI Maps

Acrobat

Most Used Tools

30

37

41

RITIS

iPeMS

Transportation Visualization Tools

25

5

PowerBI

Tableau

Oracle

SAS

Other

Dashboard Tools

23

22

18

6

11

Graphics Tools

16
Adobe 

Creative 
Suite

R

Java

Custom
App

Programming Tools
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NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Do you have a method for 
evaluating the effectiveness of visualizations?

0 10 20 30 40 50

Question 5      Processes to evaluate the effectiveness

Yes

No 38

7



 

NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

Dashboards
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NCHRP SYNTHESIS 52-16 VISUALIZATION OF HIGHWAY PERFORMANCE MEASURES

 
NCHRP Project 20-05
Synthesis Topic 52-16

Preliminary Findings, Panel has not balloted

Frank Broen, PI  frank@metroanalytics.com



Ryan Bailey
Utah DOT
Performance Manager 
9/15/2021

UDOT’s Visualization of Highway 
Performance Measures for Storytelling 

and Decision Support



Strategic Direction Website

Quick links from home page:

● Vision of the Department
● Mission Statement
● Strategic Goals
● Funding - Where we are 

spending the money
● Projects
● Tactical Measures

Highlighting UDOT:

● Road map:
○ Overview of mission, vision, 

values, strategic goals
● Getting to know UDOT:

○ PDF showing how we do 
business

● Director’s message:
○ History of the site

http://www.udot.utah.gov/strategic-direction/


UDOT Roadmap



Strategic Goals

Three Strategic Goals:
● Zero crashes, injuries, and 

fatalities
○ Traffic Fatalities
○ Traffic Serious Injuries
○ Traffic Crashes
○ Internal Fatalities
○ Internal Injuries
○ Internal Equipment Damage

● Optimize Mobility
○ Delay
○ Reliability
○ Mode Split
○ Snow Removal

● Preserve Infrastructure
○ ITS
○ Bridges
○ Pavement 
○ Signals



Zero Fatalities - Part 1
Highlights:

● Strategies tabs
○ Infrastructure Improvement
○ Partnering
○ Employee Safety
○ Public Outreach and 

Education



Zero Fatalities - Part 2

● Zero Fatalities Performance 
Measures

○ Graphs
○ Description of the measure 

and our current performance. 
○ Targets



Optimize Mobility - Part 1
Highlights:

● Strategies tabs
○ Capacity 

Improvements
○ Efficient Operations
○ Enable Travel Choices



Optimize Mobility - Part 2
● Optimize Mobility Performance 

Measures
○ Graphs
○ Description of the measure 

and our current performance. 
○ Targets



Preserve Infrastructure - Part 1
Highlights:

● Strategies tabs
○ Pavement Management
○ Bridge Management
○ Signal & Intelligent 

Transportation Systems 
Management 



Preserve Infrastructure - Part 2

● Preserve Infrastructure 
Performance Measures

○ Graphs
○ Description of the 

measure and our 
current performance. 

○ Targets



Funding

● Funding Tabs:
○ Transportation Investment Fund (TIF)
○ Transportation Fund
○ Highway Federal Funds
○ Transit Transportation Investment 

Fund (TTIF)
○ Rural Transit
○ Aeronautics

● Revenue Tab:
○ Shows where the funding is from.

● Expenditures Tab:
○ Shows how we are spending our 

allocated funds. 



Projects

Tabs in the Project App:
● UVision

○ Describes Utah’s Transportation Vision
● Unified Plan

○ Highways, Transit, Active Transportation, Corridor 
Preservation

● Programs
○ STIP Program - Funding

● Prioritization List
○ All Projects with Scores

● TIF
○ Map of all Projects Funded Through TIF

● Funded Projects 
○ GIS Map of all Projects

● Construction Projects
○ GIS Map of all Projects

● Projects Page:
○ Link to the Project App
○ Project UVision
○ Graphs and Charts of Projects
○ Overview of Funded, Future, 

and Planned Projects



Tactical and Division Measures



Tactical and Division Measures 



Tactical and Division Measures



Tactical and Division Measures



Tactical and Division Measures



Tactical and Division Measures



Tactical and Division Measures



Strategic Direction Website SWOT Analysis
Strengths 

● Easy to use site with visualizations and 
metrics

● Group and Division participation

Weakness
● Lacks a uniformed flow 
● Need to incorporate performance 

measures throughout

● Learn best practices from other states 
● Implement best practices to improve the 

site layout and development

Threat

Opportunity

● Time and resources required to improve 
the site

● Metrics displayed are not meaningful



Ryan Bailey
Utah DOT
Performance Manager 
rbailey@utah.gov



Sreenath Gangula, P.E., PTOE 
Assistant Director, Performance Management
Transportation Safety and Systems Analysis Division
Washington State Department of Transportation

WSDOT’s Performance 
Data Visualization and
Dashboards

Roger Millar, Secretary of Transportation

Amy Scarton, Deputy Secretary of Transportation



How data visualization works
§ The Washington State Department of Transportation has been using 

its data to tell the agency’s performance stories for two decades.
§ The Gray Notebook tells these stories to a varied audience –

includes everyone from the Governor and legislature to executives, 
cities, counties, tribes and the general public – by using 
performance journalism to explain complex topics and issues in 
easy-to-understand terms.

§ The GNB primarily uses well-written text balanced with vetted data, 
which is visualized through charts, graphs and infographics to better 
reach its readership.

§ The GNB’s secret is analysts’ collaboration and coordination with 
agency programs on the articles. It gets discussions going and 
breaks down silos as needed to ensure performance (both positive 
and negative) is reported accurately and transparently.

66
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Infographics share highlights
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Infographics share highlights



Always keeping our state’s 
policy goals in mind
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Visualizing Safety
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GNB 79
Sept. 2020



Visualizing Safety
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GNB 80
Dec. 2020



Visualizing Safety
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GNB 80
Dec. 2020



Visualizing Preservation 
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GNB 79
Sept. 2020



Visualizing Preservation 
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GNB 79
Sept. 2020
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GNB 80
Dec. 2020



Visualizing the Environment
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GNB 77
March 2020



Visualizing the Environment
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GNB 77
March 2020
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GNB 80
Dec. 2020



Visualizing Economic Vitality
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GNB 78
June 2020



Visualizing Economic Vitality
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GNB 78
June 2020



Visualizing Stewardship
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GNB 77
March 2020



Visualizing Stewardship
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GNB 77
March 2020



Visualizing Mobility
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GNB 79
Sept. 2020



Visualizing Mobility
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GNB 79
Sept. 2020



Pandemic furthers need for dashboards

85

We had already been working to move the Gray Notebook and the 
Multimodal Mobility Report (formerly the Corridor Capacity Report) 
to an online dashboard format when the pandemic hit, but 
progress was slow. 

When called upon, our office made the jump to lightspeed and 
responded with a WSDOT first: the COVID-19 Multimodal 
Transportation System Performance Dashboard

§ Completed in three weeks
§ Decision-making tool for all transportation modes used at the 

highest levels of state government
§ Governor recognized team with 2021 Extra Mile Award

Fast, fact-based, data-driven decisions 



Pandemic furthers need for dashboards

Fast, fact-based, data-driven decisions 

The COVID-19 dashboard provided immediate 
analysis of the latest travel changes
https://wsdot.wa.gov/about/covid-19-transportation-report/



Pandemic furthers need for dashboards
Fast, fact-based, data-driven decisions 

The COVID-19 
dashboard allowed 
immediate analysis 
of the latest 
transportation 
changes.

https://wsdot.wa.gov/about
/covid-19-transportation-
report/



Dashboards serve our customers' needs

8
8

WSDOT’s COVID-19 dashboard 
gave decision-making  tools to the 
people who needed them most, 
including:

• Governor and Governor’s
office

• WSDOT Executive Team

• WSDOT Communicators
• JIC/EOC at Camp Murray

• Heads of state agencies

• County and local partners
• Media and public

Accessible information for everyone 

https://wsdot.wa.gov/about/covid-19-transportation-report/



Multimodal mobility reporting moves to 
interactive dashboard

https://wsdot.wa.gov/about/data/Multimodal-mobility-dashboard/default.htm



Dashboard visualizations
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WSDOT COVID dashboard updated daily
WSDOT - COVID-19 Multimodal Transportation System Performance Dashboard 
(wa.gov) (https://wsdot.wa.gov/about/covid-19-transportation-report/)

WSDOT Multimodal Mobility Dashboard (test site)
WSDOT - Multimodal Mobility Dashboard (wa.gov)
(https://wsdot.wa.gov/about/data/Multimodal-mobility-dashboard/default.htm)

WSDOT Accountability website - Gray Notebook, Corridor Capacity Report, MAP-21, 
and other reports.
WSDOT accountability | WSDOT (wa.gov) (https://wsdot.wa.gov/accountability/home)

For additional information contact:
Sreenath R. Gangula, P.E., PTOE
Assistant Director, Performance Management
Transportation Safety and Systems Analysis Division
Phone: (360) 705 6888; Email: GangulS@wsdot.wa.gov

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwsdot.wa.gov%2Fabout%2Fcovid-19-transportation-report%2F&data=04%7C01%7Cshin-che.huang%40dot.gov%7C7a79c097e4b949f7561c08d91009f238%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637558457175430761%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UmC%2FtSsHYH29HKeFP4brvraQY5C5nKGWz3mjUxaBWgU%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwsdot.wa.gov%2Fabout%2Fcovid-19-transportation-report%2F&data=04%7C01%7Cshin-che.huang%40dot.gov%7C7a79c097e4b949f7561c08d91009f238%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637558457175430761%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UmC%2FtSsHYH29HKeFP4brvraQY5C5nKGWz3mjUxaBWgU%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Ftest.wsdot.wa.gov%2Fwsdot%2Fabout%2Fmultimodal-mobility-dashboard%2Fdefault.htm&data=04%7C01%7Cshin-che.huang%40dot.gov%7C7a79c097e4b949f7561c08d91009f238%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637558457175430761%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=0U1UJDvPBQkUnZHEprd8FT2o8oxORN5%2BfHsytUhz6PI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwsdot.wa.gov%2Faccountability%2Fhome&data=04%7C01%7Cshin-che.huang%40dot.gov%7C7a79c097e4b949f7561c08d91009f238%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637558457175420806%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=lRpGHWOZtk2OryusZErZLsHYpPWFbXIKW7DIhxQ%2BuIE%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwsdot.wa.gov%2Faccountability%2Fhome&data=04%7C01%7Cshin-che.huang%40dot.gov%7C7a79c097e4b949f7561c08d91009f238%7Cc4cd245b44f04395a1aa3848d258f78b%7C0%7C0%7C637558457175420806%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=lRpGHWOZtk2OryusZErZLsHYpPWFbXIKW7DIhxQ%2BuIE%3D&reserved=0
mailto:GangulS@wsdot.wa.gov


Questions?

Submit your questions using the webinar’s Q&A feature
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All TPM Webinars: https://www.tpm-portal.com/event-directory/tpm-webinars/

TPM-Portal.com

Visit TPM-Portal.com to register

• November 17, 2021 2:00 PM Eastern Time
Please let us know about topics of interest for future 
webinars!

92

https://www.tpm-portal.com/event-directory/tpm-webinars/

