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Background

A Many states have demonstrated the
effectiveness of HOV lanes

A HOV lane operation is criticized
I Underutilization of roadway capacity

I Limited ability to shift solo drivers to transit and
carpools

A Conversion to other type of operation
I Allowing single occupant hybrid vehicles (SOHV)

I In southern California
A From buffer separate to continuous access

I HOT
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o HOV lanes

What is HOV lane?
Northern CA

I Continuous access
I Operated during peak periods
I HOV 2+ or 3+

A Southern CA

I Limited access
I Operated 24 hours a day
I HOV 2+
A HOV lanes in CA
I About 30% of the total of US
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thurrent Hybrid HOV policy in California

A Starting Jan 2005
| I Stickers will expire in 2010.

A Vehicle models > 45 miles per
gallon
I Toyota Prius
I Hybrid Honda Civic
I Honda Insight
A Maximum number of stickers
I Originally, 75K,
A reached at Nov 2006

T Then, decided to offer 10K more
A Reaches 85K on 2/2/2007

I No more stickers // ACCESS O
CLEAN are> VEHIOHM
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o Motivation

A Statewide policy

I San Francisco Bay Area
A there is substantial reserve capacity on HOV lanes

I Orange County,

A HOV lanes have almost reached their nominal capacity of
1,650 vehicles per hour, carrying an average of 1,568 vph in
1998

A Purpose:

I Investigate impacts of the policy in OC
A Operational effects
A Emission effects
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Methodology

Planning model I_»

Socio-economic

Population Data

characteristics & Hybrid

—-

I Policy
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Select study site

'

Build micro-simulation
model in Paramics

|

Estimate SOV / HOV Calibrate micro-
demand simulation model
Estimate hybrid 1
demand Run simulation for each
scenario
Design scenario 1
Performance AN Compare simulation
measures results

y

I Policy Implications I
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A All major freeways

.I. I _5 ’ I _405 . S R - 55 , S R - 2 2 . I} Paramics Modeller 5.1.0 (with Programmer 5.1.0) : 022106 (C:/Users/HY_project/Paramics/022106) E]
File Edit “iew Tools Simulation Help

SR-57, and SR-91 HI&ED|||HEH'E|EE\E?%J&" eeeeeeeeeeeeeeeeeee ||Eﬁé‘||§|g@‘%ﬁfg|§o>

H% % ‘ @ '@ '@ | E‘ ):': N i’ @ ‘Praset Wi j Camera Yiew ﬂ Layer Groups|

I Most freeway mainline
have 4-6 lanes

I Excluding 6-mile the
southern part of I-5, the
section of SR-91 express
lane.

A Model summary
T 200 HOV lane miles
T 800 mainline lane miles

A Total zones: 265
A AM Peak hour model
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HOV lane modeling

A Network construction (buffer-separated HOV)

I The mixed-flow lanes and HOV lanes were coded as
two separate links wherever required.

I Non-buffered sections were coded as a single link
between ingress and egress points.
A Route choice models

I Combination of the use of three routing models
A All-or-nothing
A Stochastic route choice
A Dynamic feedback
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Calibration data preparatiol
and data analysis

A 4

2@ Model calibration

Initial calibration / setting of
route choice models

»i

«

A 4

OD demand estimation

Route choice modification

?

A 4

Network performance
calibration and validation

y

Final model
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o  Calibration data preparation

A Base year: 2005
I Both flow and speed data were collected from PeMS

A Flow data:
I Gather data from four different years (2002-2005)

I Some on-ramp and off-ramp locations
A estimated based on Caltrans census dataset or mainline data

A Speed data

I 5-min speed data were collected from freeways for 3
months

I Draw the 50th percentile speed contour maps based
on Tuesday to Thursdayos

I Used to identify freeway bottlenecks.
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Demand Estimation

A Pattern OD matrix

I OCTAM: planning model of Orange County, CA
I Extracted using MMA analysis in TransCAD

A Fine-tune OD matrix using Paramics OD estimator

A HOV demand estimation
I A fixed percentage: 21.7%
i Based on California DOT6s HOV
I Trial-and-error based on range from 14% to 25%

A Hybrid demand estimation model :
i Esti mate each zoneds hybrid pe

I Multinomial regression and binomial regression model
A Social-economic data
A Survey data
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~ .+~ HOV volume / total volume '

I (based on 2005 D12 HOV report)

Peak period (6:30 - 9:00) Peak hour (6:30-7:30)
HOV Total HOV Total

Name Freeway PM volume volume Percentage volume volume Percentage
Los Alisos Boulevard I5 NB 18 4365 31995 13.6% 1883 13122 14.3%
Tustin Ranch Road I5SB R28.3 5805 26021 22.3% 2741 10957 25.0%
Main St I5SB 33.1 4807 25021 19.2% 1995 10628 18.8%
Harbor Blvd I5SB 37.4 3754 20951 17.9% 1833 9099 20.1%
Broadway st I5SB 38.7 4304 21368 20.1% 1785 9183 19.4%
Von Karman | 405 NB 7.4 2887 28182 10.2% 1320 11625 11.4%
Ward St |1 405 SB 13.2 3846 30094 12.8% 1598 12749 12.5%
Walnut Ave SR 55 SB 14.2 4492 19051 23.6% 1999 8607 23.2%
Warner Ave SR 55 SB R 8.5 5284 23665 22.3% 2345 10310 22.7%
Yorba Linda Blvd SR 57 SB 18.3 3729 16134 23.1% 1571 6785 23.2%
Harbor SR 91 WB 3.3 3377 18018 18.7% 1636 7818 20.9%
A HOV volume / total volume A Patterns:

percentage: i HOV lanes attract more carpoolers
i peak period: 10.2% - 23.1% since HOV lane is faster
i peak hour: 11.4% - 25% I Congested areas: higher percentages
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