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Travel Demand Modeling & Mobility Data

Kevin Johnson has 17 years of experience in the transportation 

planning, data, and forecasting field. He has worked primarily on 

big data and travel modeling projects, providing data-driven 

insights supporting transportation decisions. His recent work has 

focused on helping clients understand their data requirements, the 

advantages and limitations of diverse mobility data types, and 

how these sources can be employed to achieve their objectives in 

a defensible, straightforward, and cost-effective way.



Smartphones and modern vehicles collect 

vast amounts of data, which can be 

processed and leveraged to offer insights 

into travel patterns, mobility behaviors, and 

individual perceptions. 

However, like any data source, passive data 

sources come with their own strengths 

and limitations that need to be understood 

to maximize their utility and reduce the 

potential for error.

Introduction

Big Data: What is it? 80-90%
of data in the world is unstructured

Source: MIT Sloan School of Management (multiple analyst estimates)

3



Early Case Studies



Interstate 80 & SR 65 Interchange Project

5Better Data, Better Decisions



Golden 1 Center Transportation Management
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Value for understanding special generator travel



South Seattle Commute Patterns

7

Highlights the importance of developing partnerships 

with data vendors and asking the tough questions

AM Peak 

Period Trip 

Origins

PM Peak 

Period Trip 

Origins



Napa Valley Travel Behavior Study
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Source: Based on Graphic from StreetLight

Personal GPS-based data products were very new.  

I was tasked with evaluating the new data source 

and reporting back strengths and limitations.
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Napa Valley Travel Behavior Study

What can we now do with GPS-based data products?



Napa Valley Travel Behavior Study
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Vehicle Classification Counts

For Expanding Mobility Data

Winery Regression Analysis

To Develop Winery Trip Rates 

Surveys

For Mobility Data Ground Truthing 

Mobility Data

License Plate Matching

For Mobility Data Ground Truthing

Goal: Better Understand Napa Travel Behavior

Resident

Trips

Visitor

Trips

Employee

Trips

Student

Trips

Congestion:

Which Trips Cause It?



Napa Valley Travel Behavior Study
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NVTA Used the Data on Short- and Long-Term Planning Projects 

and to Inform the Travel Model Update

Transit Improvements:

New Bus Routes

Transit Possibilities:

Exploring Passenger Rail

Affordable Housing:

A Higher Priority 

ñWe have a more complete Countywide Transportation Planò ï Danielle 

Schmitz, Planning Manager, NVTA 



Napa Valley Travel Behavior Study
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Imported Workers Main Source of 

Congestion on State Route 29, 

not Pass-Through Trips 

Better Data Drives Better Forecasts to Inform Planning

https://nvta.ca.gov/planning-and-projects/current-projects/soscol-junction/

Soscol Junction Project

Question: should SR 29 be widened?

https://nvta.ca.gov/planning-and-projects/current-projects/soscol-junction/


Fresno-Madera Origin-Destination Study
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Fresno-Madera Origin-Destination Study
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Why was the study needed?

ÅIncreased development along border of two counties

ÅDisagreement on best way to plan and fund mitigation 

ÅNeeded to understand and quantify transportation 

movements between Fresno and Madera counties



Fresno-Madera Origin-Destination Study
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How the data was used:

ÅAnalyzed the fiscal impact of inter-county movements

ÅInformed decision-making bodies regarding travel 

patterns and their economic impacts

ÅAllocated funding responsibilities equitably and 

stopped suing each other

ÅInformed new infrastructure projects and policies
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Marin County Model Development Project

Help Calibrate Macro-Level Trip Patterns How We Help



What we Learned
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Data are Constantly Changing

How can agencies adjust and adapt?

Source: Based on graphic from StreetLight
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Constellation of Data Vendors

Which data source should you use? It depends.

ÅRSG tried processing raw data 

sources

ÅProcess was messy and required 

significant cleaning and 

assumptions be made

ÅRSG gained insights through this 

process, and now we evaluate 

vendors and recommend the 

best solutions for our clients



ÅBeware the oversell

ÅBig data has only been around for ~10 years

ÅWork with vendors who are open about their data

ÅThink about how to integrate with existing data, 

especially travel survey data (opposite limitations) 

ÅKeep in mind that significant time and effort is still 

required to get the most out of the data 

ÅAsk the tough questions

Considerations when Talking to Vendors

Itôs imperative to understand strengths and limitations.
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No Single Solution

A combination of sources is usually optimal.

ÅMaximize the data clients already have, 

leveraging what can be significant 

investments.

ÅEvaluate and recommend new sources 

that help clients best meet their analysis 

needs.  Understand the strengths and 

limitations of each source.

ÅCombine data from various providers to 

turbocharge analyses and fill in the gaps 

of individual datasets, making the whole 

greater than the sum of its parts.



Recent Case Studies



Tampa Bay Regional Travel Survey Program



Household Travel 

Survey

University Student 

Supplement

Seasonal Resident 

Supplement

Passive Data OD 

Tables

Long-Distance Travel 

Survey

ÅSample Size: 4,565 households; 9,099 people; 76,226 trips

ÅSampling Methods: address-based probability and nonprobability

Å Included robust public outreach and in-person intercepts

Å Partnered with area universities and home-owners associations

Å External and internal origin-destination tables (Big Data)

Employer/Employee 

Survey

Visitor Survey with 

Passive Data Add-On

Å 559 surveys collected through email re-invitations in three waves

Å 1,213 employer survey responses

Å 1,169 employee survey responses 

Å 1,352 surveys collected through in-person intercept

Tampa Bay Regional Travel Survey Program



Tampa Bay Regional Travel Survey Augment
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Goals:

ÅEstablish new post-COVID baseline

ÅSupplement the previous travel surveys

ÅFocus on visitor travel

ÅObtain a more spatially representative 

sample of travel

ÅMerge sources together to provide a 

more complete picture of Tampa Bay 

travel behavior 



Tampa Bay Regional Travel Survey Augment
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https://rsginc.shinyapps.io/Tampa-Storyboard/

Data Sources ï each with their own set of strengths and limitations

Client Already Had:

ÅrMove - invaluable source of in-depth, self-reported travel behavior data, which complements 

large datasets of passively collected data (like Replica and LBS sources) where travel behavior 

data is largely imputed by computer algorithms rather than reported by actual travelers.  But low 

sample size and spatial representativeness.

Supplemental:

ÅReplica ï large, spatially representative sample of simulated travel behavior data for trip making 

within the Florida, Georgia, and South Carolina megaregion.

ÅLBS Traces - large, spatially representative sample of more empirical-based home location data 

for visitors to the FDOT D7 region from within the United States. 

https://rsginc.shinyapps.io/Tampa-Storyboard/


Replica Visitor Travel Evaluation

Replica

Imputed Home Locations from Location-Based Services Data



Produced 5-County O-D Table to Inform Model Update

Including Trip Aggregation at Gateways



Evaluated 10 High Visitation Points of Interest



Where do employees live?



Replica Commercial Spending Data



Tampa rMove Data Comparison



Napa & SANDAG Replica Evaluation
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Why is the Project Needed?

Friday Late Afternoon Sunday Early Afternoon


