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' Kevin Johnson has 17 years of experience in the transportation

KEVIN JOHNSON, AICP 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

Kevin.Johnson@rsginc.com 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.

DIRECTOR Travel Demand Modeling & Mobility Data

www.rsginc.com



Introduction 80_ 900/
Big Data: What is it? O

Smartphones and modern vehicles collect
vast amounts of data, which can be Souros: MIT Sloan Sehoo ctienassaelL (Il apahizt iaies)
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. '
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Interstate 80 & SR 65 Interchange Project
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Golden 1 Center Transportation Management

Using Cell Phone Data to Develop Event Transportation
Management Plan for Golden 1 Center

To plan for and evaluate the $556 million arena in the heart of downtown Sacramento, we used cell phone data to quickly
estimate Arena VMT.

2SG.

Value for understanding special generator travel

STREETL|GHTDATA
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STREETL[GHTDATA

AM Peak PM Peak
Period Trip > ~ Period Trip
Origins Origins

Highlights the importance of developing partnerships
&3SG. with data vendors and asking the tough questions



STREETLTGHTDATA
Napa Valley Travel Behavior Study INRIX
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Personal GPS-based data products were very new.
| was tasked with evaluating the new data source
and reporting back strengths and limitations.

Napa Valley

Travel Behavior Stud

PRE 2015 2016 2018 2020 2022

® GPS COMMERCIAL @ CONNECTED ® LBS ® GPS PERSONAL ® TELCO
VEHICLE

Source: Based on Graphic from StreetLight

February 14,2013
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Napa Valley Travel Behavior Study
What can we now do with GPS-based data products?




Napa Valley Travel Behavior Study

Goal: Better Understand Napa Travel Behavior

Vehicle Classification Counts _ _
Resident Visitor

Trips Trips

License Plate Matching

Employee
Trips

Congestion:
Which Trips Cause It?

Winery Regression Analysis

Mobility Data

2SG.
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Napa Valley Travel Behavior Study

NVTA Usethe Data on Short and LongTerm Planning Projects
and to Inform the Travel Model Update

Transit Improvements: Transit Possibilities: Affordable Housing:
New Bus Routes Exploring Passenger Raill A Higher Priority

)\i’fordable housing units planned for Soscol
Avenue

AWe have a more complete Coubangllewi de Tr ansport
Schmitz, Planning Manager, NVTA

2SG. n



Napa Valley Travel Behavior Study

Question: should SR 29 be widened?
N ——

Soscol Junction Project

Az,

Imported Workers Main Source of
Congestion on State Route 29,
not Pass-Through Trips

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

Better Data Drives Better Forecasts to Inform Plannin
&SG. 9 .


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

STREETL|GHTDATA
Fresno-Madera Origin-Destination Study INRIX
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Fresno-Madera Origin-Destination Study

Why was the study needed?
Ancreased development along border of two counties
,&;)isagreement on best way to plan and fund mitigation

,&\Ieeded to understand and quantify transportation
movements between Fresno and Madera counties

BSR99 EMSR41 WAvel2

Work Work

Madera to Fresno Fresno to Madera

22SG.

Percent Population Increase Since 1970

Figure 1-2: Population Growth Rate Since 1970
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Fresno-Madera Origin-Destination Study

How the data was used:

Ab\nalyzed the fiscal impact of inter-county movements

,&nformed decision-making bodies regarding travel

patterns and their economic impacts

AA\IIocated funding responsibilities equitably and
stopped suing each other

Airports - Expressways

Class 1 Trails === Super Arterials

~+—+ Rail Facilities Arterials
= Highways  -=----: Collectors

w— Freeways

,&nformed new infrastructure projects and policies

2SG. 15



STREETL|GHTDATA

Marin County Model Development Project
Help Calibrate Macro-Level Trip Patterns

Table 5-15: Origin-Destination Data AM Peak Period Intra-County Origin-Destinations

Origin-Destination Pair Low Estimate High Estimate TAMDM

San Rafael to San Rafael 19,800 26,800 19,968
Novato to Novato 13,900 18,900 17,610 San Francisc
San Rafael to Novato 2,500 3,400 4209
Novato to San Rafael 5,000 6,700 5,958
San Rafael to San Anselmo 1,200 1,600 2,045
San Anselmo to San Rafael 2,400 3,300 2,715
Unincorporated to Unincorporated 3,700 5,000 3,743 Ean Fran:is:,ﬂ

Bay Area
Table 5-16: Origin-Destination Data AM Peak Period |

Origin-Destination Pair High Estimate TAMDM

Sonoma County to Marin County 7,200 9,800 8,900
Sonoma County to San Francisco 2,900 3,900 3,500
San Francisco to Sonoma 1,200 1,700 1,200
Marin County to Sonoma County 4,900 6,600 6,300
Marin County to San Francisco 11,100 15,100 13,400
San Francisco to Marin County 6,100 8,200 7,100
Marin County to Napa or Solano County 1,000 1,400 1,200
Solano or Napa County to Marin County 2,100 2,800 2,600
r'z‘ QSG Marin County to Alameda or Contra Costa County 5,600 7,500 6,800 16

Alameda or Contra Costa County to Marin County 8,600 11,600 12,900
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Data are Constantly Changing
How can agencies adjust and adapt?

PRE 2015 2016 2018 2020 2022

® GPS COMMERCIAL @ CONNECTED ® LBS ® GPS PERSONAL ® TELCO
VEHICLE

Source: Based on graphic from StreetLight

22SG. 18



Constellation of Data Vendors

Which data source should you use? It depends.

,BRSG tried processing raw data
sources

,BProcess was messy and required
significant cleaning and
assumptions be made

,BRSG gained insights through this
process, and now we evaluate
vendors and recommend the
best solutions for our clients

2SG.
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Considerations when Talking to Vendors
| t0s I mperative to understand st

,ﬁeeware the oversell QP‘Y *AR EA

TRAVEL SURVEY

g data has only been around for ~10 years :
'BBQ . g 4 _ @;&taﬂ@ﬁ'mé@
,&Nork with vendors who are open about their data

AI' hink about how to integrate with existing data,
especially travel survey data (opposite limitations) QMove

A<eep In mind that significant time and effort is still
required to get the most out of the data

/ﬁe‘Sk the tough questions M. i National Household Travel Survey

2SG. 20



No Single Solution

A combination of sources is usually optimal.

A\axim I1ze the data clients already have,
leveraging what can be significant
Investments.

valuate and recommend new sources
that help clients best meet their analysis
needs. Understandthe strengths and
limitations of each source.

ombinedatafrom various providers to
turbocharge analyses and fill in the gaps
of individual datasets, making the whole
greater than the sum of its parts.

2SG.

Client Data
Solutions Collection

provide insights to develop
solve problems meaningful info

Modeling
& Analysis

visualize & forecast info

21
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Tampa Bay Regional Travel Survey Program

TAMPA BAY REGIONAL
TRAVEL SURVEYS
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Tampa Bay Regional Travel Survey Program

Household Travel

Survey

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

A Sampling Methods: address-based probability and nonprobability
A Included robust public outreach and in-person intercepts

A Partnered with area universities and home-owners associations

University Student
Supplement

Seasonal Resident
Supplement -

Pass#’aeb?gaOD » A External and internal origin-destination tables (Big Data)
Long-Distance Travel
Survey > A

559 surveys collected through email re-invitations in three waves

Employer/Employee
Survey

, A 1,213 employer survey responses
A 1,169 employee survey responses

Visitor Survey with > A
Passive Data Add-On

1,352 surveys collected through in-person intercept

2SG.



Tampa Bay Regional Travel Survey Augment

Goals:

,BEstainsh new post-COVID baseline

,ASuppIement the previous travel surveys
ﬁFocus on visitor travel

,&)btain a more spatially representative
sample of travel

A\/Ierge sources togetherto provide a
more complete picture of Tampa Bay
travel behavior

2SG. 25



Tampa Bay Regional Travel Survey Augment

Data Sources i each with their own set of strengths and limitations QI Iove

Client Already Had:

Move - 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:
ARepIica i large, spatially representative sample of simulated travel behavior data for trip making
within the Florida, Georgia, and South Carolina megaregion.

A[.BS 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://rsainc.shinyapps.io/Tampa-Storyboard/

2SG. 26
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Replica Visitor Travel Evaluation

1. Busch Gardens
Visitor Home Locations
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Produced 5-County O-D Table to Inform Model Update

Select Parameters

Select Traveler Type
O Residents O Visitors @ Total

Select Base Map Type
@ Origin O Destination

Compare Fall 2022 Replica data to 2019 rMerge data

20000-R = 0.77

15000-

ips 2022

Replica Tr

0 5000 10000 15000 20000
rMerge Trips 2019

Map map of Fall 2022 Replica trip patterns look like in Travel Model O-D format?

Trips generated from zone
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Evaluated 10 High Visitation

Select Parameters

Select Year

O 2019 @ 2022

Select Point of Interest

Downtown Tampa

Select Traveler Type
O Residents

O Visitors

@® Total

2SG.

Trip to zone from the selected Point of Interest
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Wh ere d O e m p I O yeeS I iV e? What is the household income distribution?
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Replica Commercial Spending Data

Spend Type at Merchants by Week

Type

airline

entertainment

gas
grocery
restaurants
retail
Sep Oct Nov Dec Jan
Merchant Location
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$24,294,939,828

Total Spending

10000000000




Tampa rMove Data Comparison

TABLE 3. TRIP RATE BY HOUSEHOLD INCOME

Replica rMove
Persons Trips Triprate | Persons Trips Trip rate
lte_25000 414757 1,626,299 3.92 428444 1,766,405 412
25000_50000 567,705 2,196,740 387 685235 3,138,611 458
50000_75000 512,532 1,972,651 3.85 509,357 2,417,540 4.75
75000_100000 385,037 1,481,128 3.85 375,199 1,685,228 4.49
100000_plus 881,775 3,366,957 3.82 799,833 3,757,900 4.7
Unknown 0 0 0 56,387 241,782 4.29
Total 2,761,806 10,643,775 3.85| 2854455 13,007,465 4.56

TABLE 6. MEDIAN TRIP DISTANCES (MILES), BY DATA SOURCE,

Replica rMove app
Weekda Weekend | Weekda Weekend
Auto driver 5.46 4.92 3.81 3.39
Carpool 5.74 6.64 3.25 3.76
Walk 0.50 0.47 0.32 0.28
Bike 3.85 4.18 1.03 1.44

Pd
AJ
n
@

Density

Weekday auto driver trips

0.08 1

0.06 1

0.04

0.02 1

Data Source
—— rMove Survey
— riMove App
—— Replica 2019

0.00

10 15 20
Start Time (hr)




Napa & SANDAG Replica Evaluation

Replica produced ~27% fewer person trips compared to ABM.

Table 5: Person Trip Counts (Residents Only)

Trips

Source

Table 5-14: Daily Vehicle Miles Traveled Information

13,782,389

Summer 2015 MTC 2015 MTC

Fall 2018

Spring 2018

2SG.
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Trip Type Weekday Weekday w::l.:.:a Trav:lnh:odel Trav:‘l::odel 10,092,395
Daily Vehicle Miles Traveled Dailv Vehicld Mites T l d 2016 Calibration Target
Yy vehiclq 1es lravele 13,061,373
1,141,727 Napa to Napa Trips Intra-Napa County Trips 1,338,000 1,391,000 1,472,000 26.8
2,121,014 Trips into Napa Trips into Napa County 1,622,000 1,850,000 1,479,000 Replica-Target (%) 227
2,256,236 Trips out of Napa Trips out of Napa County 1,586,00 1,838,000 1,528,000
5,518,977 Total Total Napa County Trips 4,547,000 5,079,000 4,479,000 ABM resulted in longer distances. When loaking at the trip distance by purpose, Replica’s
Percent of Spring 2018 115% 103% 129% 114% distances were longer for all purposes.
Daily Vehicle Trips Daily Veicle Trips Figure 15: Average trip distance by purpose (residents only)
218,958 Napa to Napa Trips Intra-Napa County Trips 301,000 344,000 343,000 N E EEEE:?:ZETJS:Z:L)
Trips into Napa Trips into Napa County 58,000 89,000 69,000
71,635 Trips out of Napa Trips out of Napa County 57,000 89,000 69,000 -
355,391 Total Total Napa County Trips 417,000 522,000 481,000
Percent of Spring 2018 122% 109% 153% 141% =
Daily Average Trip Length (miles) : o [T L g 57 ® e
Intra-Napa County Trips 4.4 4.0 45
5.2 Napa to Napa Trips Trips into Napa County 28.0 20.7 214 4
32.7 Trips into Napa Trips out of Napa County 27.8 20.6 214
31.5  Trips out of Napa Total Napa County Trips 10.9 9.7 9.3
Total Percent of Spring 2018 95% 95% 84% 81% o - - o “ - .
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Why is the Project Needed?

Friday Late Afternoon Sunday Early Afternoon
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