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Introduction

Road users have heterogeneous preferences regarding travel
choices, such as routes, willingness to carpool, and time of day to
travel. Better understanding of that heterogeneity would allow
better modeling of the temporal distribution of travel demand.

Past research on travel behavior has examined the travel
preferences of specific demographics, such as groups defined by
age, gender, income, race, and social disadvantages. These
studies are based on surveys, which do not have 100% response
rates and were collected from household over a long period of
time. Thus, a comprehensive picture of the motorists on roads at
any one moment is usually unknown.

This study analyzes the demographic and socioeconomic
characteristics of highway road users in congested areas of
southern California at different times of day with the help of
images of the vehicles on highway entrance ramps.

Research Question

What are the demographic and socioeconomic characteristics of
highway road users at different times of day?

\ﬁ_\; South Coast Air Basin \

-

Los Angeles
f San Bernardino

@ CALAFO55
° / ]
. oCALAF026 N e S~ T
CALAF029 ~

- CAOCF038_(s1)
CAOCF045
o

< CAOCF035 -
* Riverside
o Orange /
/_/i;___\'

0 5 10 20 30 40
| mm — W]

* More than 4 million on-road vehicle emissions reading were obtained in 2007 and 2008 at
98 different sites by the South Coast Air Quality Management District. The intention was to
identify 10,000 high emitters, with the hope that the owners of those vehicles might be
induced to retire them.

 Remote sensing technology was used to measure the emissions and velocity.

* All readings were taken in the weekdays. Many of the monitoring periods include both
morning and afternoon peak hours. They were all located at highway entrances or
interchanges.

* |In addition to speed, time log, and emissions data, the remote-sensing data provide

license plate images. By matching the license plate images to California Department of
Motor Vehicles registration records, the census block groups of the vehicle owners were
obtained. The aggregate demographic and socioeconomic profiles of local communities

from the Census were used as proxies for the missing characteristics of the vehicle owners.

The neighborhood around one of the study sites (CALAF029) in Los Angeles

The peak hours at each study location were identified by the speed patterns at the
monitoring sites (left), and by the highway mainline speeds from the California Department
of Transportation's Performance Measurement System (right).
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The estimates of the demographic and socioeconomic variables were taken from the five-
year estimates (2005-2009) of the American Community Survey from the U.S. Census
Bureau. The figures show the hourly mean of the estimates.
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Survival analysis (duration analysis) is used to analyze the
varying demographic and socioeconomic profiles of motorists
during 6 a.m. and 6 p.m. for the case of weekdays in Los Angeles

and Orange counties.

The "event" of the study is the moment when a vehicle was
captured by a camera. Let T represent the length of time
(elapsed second since 6 a.m.) until a vehicle's plate is captured
by a camera; S(t) = Pr[T > t] be the survivor function; and A(t) be
the hazard function. The hazard, in this study, is the likelihood of

a vehicle being captured by a camera.

Extended Cox Model

A(t[x(t)) = 2o(t) exp
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where A4(t) is the baseline hazard, and

X(t) is a vector of demographic and socioeconomic variables.

Results and

The estimation results show large variations in terms of motorists'
profiles at different times of day.
peak hours are more likely to be younger, to have lower

education attainment, to have lower median household income,

and to be non-white.

The largest component of congestion cost is the cost of travel
time delay, which is based on a standard and widely used
assumption of 50 percent of the gross wage rate for personal
trips. The empirical results suggest that the cost of travel time

Implications

Those motorists traveling at

delay is not uniform across the day.

The proposed method can be used to examined the change in
user profiles before and after a congestion pricing scheme is

Implemented to assess the equity impacts.
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