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Disclaimer

The contents of this report reflect the views of the authors, who are responsible for the
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necessarily reflect the official views or policies of the State of California or the
Department of Transportation. This report does not constitute a standard, specification,
or regulation.



Abstract

The study explores the possibilities of revitalizing existing urban communities, increasing
transit ridership, decreasing jobs-housing imbalance, and mitigating the impacts of sprawl
from transit corridor development or TCD, a variant of the more general class of TOD or
transit-oriented development. We present findings of a study that focuses on the
relationship between transit ridership and density and mixed land use developments along
major arterial corridors in Los Angeles. Our research focuses on Ventura Boulevard and
Vermont Avenue as a comparative study of two heavily subscribed transit corridors. Our
analysis suggests that the predominant land use around these corridors is low-density
automobile-oriented development which remains transit-unfriendly. However, the City’s
policy environment has undergone favorable changes with the introduction new zoning
ordinances. In light of these changes, we develop and recommend spatial and urban
design strategies that productively utilize surplus and marginal space along transit
corridors to accommodate future population growth. It is our expectation that the
densification of the underutilized commercial corridors will create vibrant local
economies, increase opportunities for market and affordable housing, revitalize retail, and
lead to a fuller use of transit lines and increased ridership, a trend that we have already
observed in higher density bus station areas.
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Chapter 1

Chapter 1: Introduction & Executive Summary

Los Angeles region has the largest network of bus transit system covering an area of
1,400 sqg. miles with 1,433 of road miles of local transit and commuter lines, and 96 miles
of Rapid Transit lines.! The integrated network currently serves a transit dependent
population of 1.4 million daily. The Southern California Association of Governments
(SCAQG) estimates a continued growth in population, housing, and employment density in
the region. Rapid immigration, increase in youth and senior population, and the addition
of lower income workers are contributing to an increase in the transit dependent
population. This trend is expected to continue as congestion costs and the cost of auto
ownership continue to escalate driven largely by Southern California’s sprawling
development patterns. With current levels of utilization of bus transit (seat miles) at 34%
in Los Angeles there is room for increasing ridership with the promotion of more
compact developments.?

We introduce the concept of Transit Corridor Development (TCD) to channel population
growth and density along the existing transit network. We find that most transit corridors
have underutilized commercial land use, vacant lots, or low density residential
developments that present a viable alternative to accommodate new growth. TCD focuses
on developing the underutilized properties and grey fields to its full potential. The
introduction of several ordinances such as Residential Accessories Services (RAS),
Location Efficient Mortgages (LEMSs) and density bonuses in Los Angeles provides
scope for increasing density. Further, the introduction of mixed use, infill development,
adaptive reuse, grey field development along the corridor present opportunity to enhance
the physical environment without affecting the surrounding residential areas or existing
community character. Our analysis shows that there is an increase in transit ridership with
increase in density and land use mix, thereby increasing the likelihood of TCDs
becoming locations for new housing thus increasing transit ridership.

1.1 The Regional Context

Table 1.1 shows the expected population, households, and employment in the City of Los
Angeles for 2030. Population is expected to grow by 19.4%, households by 30.4%, and
employment by 22.8% between 2000 and 2030. The SCAG Regional Housing Needs
Assessment (RHNA) estimates 60,280 additional units to be built by 2005 in the City of
Los Angeles alone. This presents an opportunity to accommodate future housing needs
through efficient land use and better integration of transit.

! http://www.metro.net/board/agendas/05_may/planning/itemé.pdf
% Source: SCAG, 2004 Draft Regional Transportation Plan, March 2004 P.58 ,Federal Transit
Administration (FTA) National Transit Database
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Table 1.1: Forecast Of Population, Households, And Employment For The City Of
Los Angeles

City of Los Census 2000 Forecast for 2030 Percentage
Angeles Plan Forecast in Change
Growth Vision Plus
Plan Effect®

Population 3,694,834 4,413,000 19.4%
Households 1,275,412 1,663,000 30.4%
Employment 1,747,420* 2,265,000 22.8%

Source: Draft 2004 RTP Population, Households, Employment Growth in 2030
Existing population density distribution in the region shows presence of pockets of low
density along major transit corridors that can potentially be the location of future housing.
(Refer to Figure 1.1).

Figure 1.1: Population Density In Los Angeles County
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1.2 The Concept of Transit Corridor Development

TCD offers communities an alternative to the impacts of low-density suburban sprawl
and automobile-dependent land use patterns. New in-fill, mixed use and higher density

% http://www.scag.ca.gov/rtp/2004draft/ch2.pdf
* Source : Employment Development Department, California
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development along existing transit corridors can make significant progress towards
improving mobility options and quality of life. Yet, a recent California Department of
Transportation study suggests that the predominant land use around significant bus
corridors and stations remains low-density automobile-oriented development.” Moreover,
local zoning and development codes (FAR, parking requirements, allowable uses and
densities) remain transit-unfriendly. With the introduction of four new ordinances in the
Los Angeles including RAS 3 and 4, we see a potential to increase density within the
rapid transit corridors. Our study focuses on examining the dynamics of land use and
density changes among other factors in the areas along transit corridors.®

Figure 1.2: Map Showing The Metro Rapid And Other Bus Lines In Los Angeles
County

2003
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Local Buz Lines
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Source: Los Angeles County Metropolitan Transportation Agency

TCD is a variant of the more general class of transit-oriented developments (or TODs),
which are associated with the development around transit stations or so called transit
villages. We believe increasingly, developments along transit corridors will be seen as a
strategy to help mitigate effects of future sprawl, and improve California’s environment
and quality of life. TOD offers communities an alternative to the impacts of low-density
suburban sprawl and automobile-dependent land use patterns. Moreover, TOD can help
answer California’s urgent need for more affordable housing by creating opportunities for
infill development at higher densities. Such developments can make significant progress
towards improving mobility options and quality of life by coordinating investments in

® Statewide Transit-Oriented Development Study: Factors for Success in California (May 2002),
® Refer to figure 1.2 for the key map showing the rapid bus corridors
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land use and transportation projects. Optimal transit system design, community
partnerships, comprehensive understanding of the local real estate market, innovative
urban design concepts, coordination among local, regional, and state agencies, and the
right mix of planning and financial incentives are some of the key elements required for
successful implementation of developments. The increasing demand for urban housing
(at higher densities) that offers reduced commute times and access to urban amenities,
points to increasing demand for TCD projects.

While a number of new TODs have been planned and built across the state, there are also
major barriers that limit their implementation in California. One of the major challenges
to TOD is the underlying zoning and land use along transit stations and corridors. The
predominant land use around the majority of significant bus and rail stops remain low-
density automobile-oriented development as local zoning is transit-unfriendly, antiquated,
and protected by NIMBY ism.

Competition for sales tax dollars has left many cities with under performing retail strips,
malls, and commercial corridors. The success of one city is the loss of another. This
zero sum game has led to a gradual cannibalization of space leaving inner city corridors
littered with underutilized and marginal retail. There are many examples in Los Angeles
and Gateway Cities where these commercial corridors abut communities and
neighborhoods with significant transit dependent populations or potential transit riders.
Compounding the problem are local development codes (FAR, parking requirements,
allowable uses and densities) around stations and corridors that often tend to favor low-
density, auto-oriented uses. Creating and implementing transit friendly zoning becomes
an additional challenge.

1.3 Objectives of the Study

We want to understand the dynamics of population growth and density and determine to
what extent supporting land use and zoning have kept pace with the underlying change in
these bus transit corridors. Specifically, the objectives of this project are to:

e Assess the dynamics of demographic, socio-economic, density, and land use
changes in these transit corridors, and their interactions.

e Document the environmental, institutional, market, and social factors that are
contributing to change in the bus transit corridors.

e ldentify major obstacles and opportunities for higher density and mixed-use
development in transit corridors.

e Review lessons learned from this analysis that could lead to specific policy
recommendations.

e Develop and recommend planning and urban design strategies that productively
utilize surplus and marginal space along transit corridors to accommodate future
growth in higher densities, and mixed-use developments, thereby increasing bus
transit ridership.

1-4
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1.4 The Study Corridors

For this study we chose to focus on two distinctly different bus transit corridors with
some of the higher transit ridership as identified by MTA. These are Ventura Boulevard,
approximately 16 miles long, from Lankershim Blvd. on the east to Topanga Canyon
Blvd. on the west, and Vermont Avenue a length of 11.5 miles from Sunset Blvd. on the
north to Imperial Highway on the south. For the purposes of this study walkable distance
of half-a-mile from transit routes and stops on both sides define the width of the transit
corridors and our study area.

The corridors exhibit diverse service, ridership, land use, travel, retail sales,
demographic, and socio-economic patterns. According to MTA, total bus ridership has
increased by nearly 40 percent on the 26-mile Wilshire/Whittier and 16-mile Ventura
Boulevard corridors since the initiation of the Metro Rapid Program in June 2000.
Nearly one third of the increase has come from passengers new to public transit. Metro
Rapid is slated to expand in 24 corridors over the next five years in 34 cities and 11 Los
Angeles County unincorporated communities.

The Ventura corridor running east-west has relatively higher income level and low
density residential development than the VVermont corridor, which runs north-south
showing differences in spatial, built form characteristics, and income diversity. The
common features among the two corridors are the high transit ridership and under
utilization of sites with respect to allowable densities for development.

1-5
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Figure 1.3: Study Area Vermont Corridor
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Figure 1.4: Study Area Ventura Corridor
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1.5 Data Sources

We chose to use publicly available 1990 and 2000 Census data for population and
housing analysis. Census bock groups that intersected the one mile width of the two
corridors were considered as the units of analysis. Rapid bus stop areas were a subset of
the corridor units of analysis and consisted of block groups that intersected a one mile
diameter of major rapid bus stop intersection.

Employment data from SCAG was used to create the multiple regression models to
predict ridership. Here the census tracts that intersected the one mile diameter of Rapid
bus stop areas were the individual units of analysis.

We also used SCAG’s 2000 land use data to perform land use analysis. In determining
total ridership within the transit corridors, we used Metro (formerly MTA), weekday
boarding and alighting data for all bus lines that passed through the corridor and its
intersections. Mapping of demographics was done using Census block group shape files.
Maps of bus lines and bus stops were created using Metro shape files.

We have used parcel level data from Zimas - City of Los Angeles website to calculate
total existing built area in four selected bus stops areas chosen as a case study. They are
Florence and Wilshire in Vermont corridor, and Van Nuys and Laurel Canyon Blvd. in
Ventura corridor. In case of missing information, site visits were made to estimate the
likely built area. Simulation of future higher density development was done for two
station areas; Florence bus stop area in Vermont corridor, and VVan Nuys bus stop area in
Ventura corridor.

1.6 Methodology

GIS was used in defining the boundaries and mapping of the study corridors. We have
included a separate note for the data and the boundaries considered for each analysis
undertaken within the corresponding chapters. Block groups were used as units of
analysis for the different demographic variables.

We have analyzed data by:
e Preparing maps, tables, charts, line, and scatter plots
e Running various regression models for understanding relationship between key
variables and multiple regression models for predicting future transit ridership

1-7
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1.7 Major Findings

In comparing the demographic, land use, and urban form changes in the two corridors,
we find different factors underpinning the relationship of population growth and density
to transit ridership, and the role of land use and zoning changes that reflect the building
and land use characteristics.

1. Socio-economic and housing profile

Vermont and Ventura corridors are unique and exhibit public transit ridership patterns
consistent with their housing and population characteristics.

In terms of ethnicity, population in Vermont corridor is predominantly Hispanic,
followed by Blacks, Asians, and Whites in both 1990 and 2000, while population
in Ventura is predominantly White followed by Hispanics, Asians, and Blacks.

A comparison of the median income of population living in different block groups
in the two corridors shows that Vermont corridor has household annual income
levels lower than $25,000 in certain pockets while in Ventura corridor the median
income overall was higher than $25,000 in the year 2000.

As for the mode of travel among workers 16 years and older in the two corridors
only 2.5% of workers in Ventura corridor use public transport to work while
nearly 22% used public transport in Vermont corridor.

The density in the two corridors shows a difference as well. Population density in
Vermont is 33 persons per acre and housing density approximately 11 units per
acre and significantly higher than Ventura corridor. Ventura corridor has an
average density of 6.6 persons per acre and 3.2 housing units per acre. The
corridors show marginally higher growth in housing density compared to Los
Angeles during 1990 to 2000.

The housing ownership rate is much higher in Ventura corridor compared to
Vermont corridor. In 2000, almost 50% of the households were homeowners
compared to 13% in Vermont corridor.

Vermont corridor has more than twice the stock of multifamily housing compared
to Ventura. Nearly 68% of the housing stock was multifamily in Vermont
corridor compared to 31.5% for Ventura corridor in 2000. Ventura corridor has
larger developments (or number of units in structure) in multifamily housing;
65% of housing units are in structures larger than 20 units, while Vermont
corridor has smaller structures in multifamily housing with 60% of units
accommodated in structures having less than 20 units.

1-8
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e In 2000, land area under single family residential density of less than 5 units per
acre comprises 80% of total area in Ventura corridor, while in Vermont corridor it
is less than 20% of total land area.

Meeting housing demand

According to SCAG’s 2000-05 RHNA, Los Angeles would require 60,280 additional
housing units to accommodate new population growth. If we were to use the existing
corridors along rapid bus lines, 96 miles in all, for accommodating these additional units
within the one mile band area, it would require an increase of approximately one unit per
acre only. The corresponding share for Vermont and Ventura corridors will be 7,222 and
10,050 housing units. Of course, the density distribution of housing developments may
vary along the corridor based on the existing land use patterns.

Factors that influence transit ridership
Some of the main patterns of ridership follow conventional wisdom:

e There is a positive relationship between population density and percentage of
workers 16 years and over using public transit, especially in the Vermont corridor.

e Ethnicity of population, in this case increased percentage of Hispanics contributes
to increased transit ridership among workers 16 years and over in both the
corridors.

e As is expected, transit ridership among workers 16 years and over decreases with
increasing median household income.

e All of these relationships hold true, especially for Vermont corridor, as almost
22% of total worker population use public transport.

2. Land use analysis

A comparison of land use distribution for 2000 in the two corridors shows mild
differences in terms of distribution within a half mile and one mile band of the corridors.’

e The land use within one mile band is predominantly residential - 67% in case of
Vermont corridor and 73% in case of Ventura corridor. Commercial land use
varies from a high of 31.5 % within a half mile band and 25% within a one mile
band in Vermont corridor to 27.2% within a half mile band and 16.7% within a
one mile band in Ventura corridor. The amount of land under vacant and open
spaces is limited in both corridors; about 1.6% of Vermont corridor and 1.1% of

" The entire length of corridors were considered for calculating the total area and not the area under the
block group which remain the units of analysis for census data and for calculating land use distributions
within station areas.
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Ventura corridor land is open space and recreation. Within a one mile band,
Vermont has about 0.2% of vacant land while Ventura corridor has 3.2% of
acerage as vacant land.

The distribution of land use under various subcategories of residential and
commercial areas show significant differences between the two corridors.
Vermont corridor has 30.2% under mixed residential, 19.9 % under single family
residential, and the rest multifamily residential land use. Ventura corridor has
negligible mixed residential area but 58% under single family residential area and
the rest as multifamily residential area consisting of duplexes, low rise
apartments, and medium rise apartments. In Vermont corridor 16.9% of land area
is in retail and 1.4% in general office uses, whereas in Ventura corridor 18.4% of
land area is retail and 4.5 % general office uses within the half mile band of the
corridor. Other commercial, public facilities, educational and special use facilities
account for 13% of VVermont corridor and 4.5% of the Ventura corridor within the
half mile band.

The land use mix around bus stop areas shows wide variation among the two
corridors. There are predominantly residential station areas such as Century,
Vernon, Slauson, Florence, Manchester, and Imperial in the Vermont corridor.
Similarly, Winnetka, Woodley, Van Nuys, Vineland, White Oak, and Balboa are
the residential station areas in the Ventura corridor. The predominantly
commercial, services, and industrial station areas are Wilshire, Olympic, and King
in Vermont corridor, and Topanga, Serrania, Reseda, Van Nuys, and Universal in
the Ventura corridor.

A comparison of land use under different housing typologies shows differences
among station areas. Some station areas are predominantly high density, mixed
residential, multifamily station areas with less than 10% of acerage as single
family residential. Examples of this typology include Santa Monica, Melrose,
Beverly, 3" Street, Wilshire, Olympic, Pico, Jefferson, and King in Vermont
corridor. Reseda, Topanga, and Van Nuys stations in the Ventura corridor which
have predominant multifamily residential are less intense and contain around 10%
of the acreage.

The mixed commercial retail and general office station areas are Wilshire,
Olympic, and 3" Street in Vermont corridor, and Topanga, Serrania, Woodley,
Sepulveda, Winnetka, Reseda, White Oak, Balboa, Van Nuys, and Universal City
in the Ventura corridor.

Our interest in infill development focuses our attention on older strip retail
development areas. Almost all station areas present potential for increased
development in this front. The high potential station areas are Santa Monica, Pico
and Washington in Vermont corridor, and Topanga, Reseda and VVan Nuys in the
Ventura corridor.
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Open space recreation areas that support pedestrian friendly use and community
focus vary widely among the many station areas. Open space rich station areas in
the Vermont corridor have nearly 8% land area dedicated to such uses. Pico and
Washington bus stop areas are open space poor with less than 3% or 1% dedicated
to such uses. Ventura corridor fares only slightly better relying more on private
open space within the large tracts of single family neighborhoods. Balboa station
area has 19.9% of land area dedicated to open space and recreation, and Universal
City about 7.7% of land area. Topanga, Serrania, Winnetka, and Reseda bus stop
areas lack sufficient open spaces.

We also consider the reuse of parking lots and surrounding vacant areas to be
included in increasing development potential.

3. Transit ridership and transit linkages analysis

The findings of the study relate the total ridership calculated as the average weekday
boardings in all lines within a rapid bus stop intersection to the presence of transit
linkages, bus stops, and metro stations near the intersection.

We find as expected an increase in overall transit ridership with increase in rapid
transit ridership for the bus stop area. This relationship is maintained when the
two corridors are viewed separately as well.

We find that the northern bus stop areas such as Santa Monica, 3" Street, and
Wilshire in the Vermont corridor, and Universal City in the Ventura corridor,
close to metro rail stations show significantly high bus activity levels (total
boardings on all lines). Further increase in rapid bus connectivity and other bus
lines around bus stop areas show medium to high activity levels for Van Nuys and
Sepulveda in the Ventura corridor. Reseda bus stop area in the Ventura corridor
shows high transit activity due to the presence of more multifamily housing.

Rapid buses show high ridership on the northern section of the Vermont corridor
and the eastern section of the Ventura corridor.

The bus stop density is higher closer to metro rail stations and rapid line transfer
points as in the case of northern station areas on the Vermont corridor, and the
Green line station area on the southern part. Ventura corridor bus stop areas with
higher bus stop densities are Sepulveda, Van Nuys, and Reseda, along with
Topanga (rapid bus transfer point) and Universal city (metro rail station & rapid
bus transfer point).

Ventura corridor has areas that lack sufficient bus stops and lie further from rapid
bus stops such as the area between Winnetka and Reseda, and Laurel Canyon and
Vineland.
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e While we regard that bus stop and other transit infrastructure relate to demand, we
see merit in increasing these facilities while we consider new developments along
the corridor to enhance ridership and transit development potential.

We find Vermont rapid bus route catering to both people living within and outside the
corridor. We would call it a transit commuter generating corridor. Ventura rapid route
on the other hand caters to riders mainly living outside the corridor; we would call it a
transit commuter destination or passing-through corridor. Most destinations tend to be
towards the eastern section between Sepulveda/Van Nuys and Universal City.

4. Results from the models

We ran several OLS models for determining the relationship of total weekday boardings
of all bus lines passing the rapid bus stop areas at the intersection, with housing density,
employment density, transit linkages and availability of metro rail connection, and
vehicle ownership.

e Considering station areas in both corridors population density remains a
significant variable effecting transit ridership. However looking at the corridors
separately, population density remains a significant variable for Vermont station
areas.

e Housing density remains a significant variable having an effect on transit
ridership in both corridors.

e Employment density is significant variable affecting transit ridership in station
areas Vermont corridor alone.

e Presence of metro rail station shows a strong correlation with significant increase
in transit ridership.

e As vehicles per household decreased, station areas showed increase in transit
ridership. The relationship holds for both Vermont and Ventura corridor station
areas.

5. Design and development potential in rapid bus stop areas

Our study compared existing cases of transit oriented developments and found variations
in housing and employment densities within the one mile radii developments around the
station areas. High employment or housing density does not consistently contribute to
increased use of transit. Other location factors such as city, suburb mattered along with
the mode of transit—heavy rail, light rail, or bus.

The station areas included varied type of uses- mixed use low density commercial and

residential both horizontal and vertical at community, neighborhood level to high density
mixed use with retail, office, and entertainment at regional and city level.
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We also found variations based on the levels of transit infrastructure (multimodal transit
hubs to single mode) in TOD cases and location (city center or suburban) affecting the
relationship. VVolume of boardings in these stations increased with presence of heavy rail
or city center location.

For our corridor study, with significantly high boardings in bus stops close to metro rail
stations compared to bus stops that were not, two types of strategies had to be considered.

One for stop areas close to rail stations and the other outside rail station areas. Further we
include differences between stations that are close to city center and that are closer to
regional centers.

Of the four station areas considered for detailed study with respect to existing
development potential, we demonstrate possible improvements of mobility and increased
housing density and mixed use on two sites — Vermont/Florence and Ventura/VVan Nuys.

The design proposals show possibility of increase in current housing density.
Hypothetically for Vermont/Florence intersection density is increased from 11 units per
acre to 55 to 120 units per acre. Density for Ventura/Van Nuys intersection is increased
from 26 to 28 units per acre to 59 to 130 units per acre depending on an FAR of 2.0 or
3.0.

Further we introduce street edge built form to the developments adding street frontage,
increased site coverage, adding stories to existing buildings, parking reduction and
reduced areas under parking lots to achieve the maximum FAR possible. The proposals
show on-site density achievable using different building typologies- Vermont/ Florence
housing densities increase from average 11 units to 28 to 55 units per acre (46.7 average),
Ventura/VVan Nuys intersection from average 27 units to 73 units.

1.8 Recommendations

Through our study we determine the benefits of locating housing and increasing density
increase within the transit corridor, first in accommodating future housing demand for the
City, and second to increase transit ridership within existing rapid bus corridors.

Due to the uniqueness of the two corridors, the strategies to increase density in the two
corridors differ.

e Vermont corridor with relatively high density and high transit use will benefit
from increased mixed use developments. Additionally, it will benefit from
increased variety of housing types in suitable locations. We have suggested three
to four storey courtyard apartments and terraced condominium housing, in
addition to mixed-use developments for the Florence intersection as an example.

e Ventura corridor, on the other hand, is a relatively low density, low commuter
origin corridor, and a high destination corridor. The corridor will benefit from
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moderate increases and also compatible built form. For example, adaptive reuse
of existing single storey strip malls into new mixed use developments and infill
development of vacant lots can serve as a strategy for intensifying land use.

The development potential in residential areas can be unlocked by introducing granny
flats that could open up housing for the elderly and small households, at times
significantly increasing the housing capacity in selected areas. This may have to be
reviewed on a parcel by parcel basis.

Currently the full utilization of multifamily zoned areas within the bus stop areas is
considered for analysis to accommodate higher density developments. On an average, we
achieve 1.9 to 2.0 FAR in medium rise, three to four storey developments and we
increase average density to 47 units per acre.

We realized parking is a major area for reform, although not within the scope of this
study. Many a communities have reduced parking requirements from 2 parking spaces
per household to 1 parking space per household in transit efficient locations. Reduction
of parking reduces development costs and such developer incentives have stimulated
residential developments. The City must consider reducing current parking requirements
in both corridors to support new infill development. Other strategies include introduction
of parking district and transferring on-street parking revenue to the community for
upkeep of pedestrian, and transit amenities and facilities. Providing parking garages with
high density mixed use developments may be some of the design strategies adopted in
tandem to increase density and also shaping a transit friendly environment around the
bus-station areas.

Transit Corridor Development includes some or all of the above strategies depending on
the station location. Specific zoning guidelines need to be provided for adaptive reuse
and infill development. We are able to achieve mixed use developments within current
regulation with more specific guidelines on building placement, street furniture, signage
guidelines which will enhance quality of built and pedestrian environment.
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Chapter 2: Demographic and Socio-Economic Analysis

2.1 Purpose

The following chapter looks at the population and housing characteristics of the study
areas, including the mode of transport to work in the two corridors. The purpose of the
study is to compare differences within the corridor in terms of population, density,
ethnicity, income, use of public transit, housing type, ownership pattern, and vehicle
ownership, so that the impact of those factors on transit ridership can be elucidated.

2.2 Units of Analysis

The unit of analysis chosen for our study includes all of the census block groups that lie
within and intersect the one mile band along the corridors, Vermont and Ventura. There
are a total of 304 block groups, of which 196 block groups are in Vermont corridor, 108
block groups are in Ventura corridor (2000 Census).! The study examines the effect of
population growth, density, socio-economic and mode choice, and also of housing
density, housing characteristics at the aggregate corridor level and the distribution within
block groups through maps.

2.3 Key Findings

The existing demographic pattern in the corridor shows variation and diversity in the
population characteristics in terms of age group, ethnicity, public transit use to work, and
housing characteristics. There is also diversity in population and housing density in the
two corridors. Even as the two corridors show high bus transit ridership, Vermont
corridor draws on the people living within the corridor, as more than 22% of the workers
aged 16 years and above use public transit, compared to Ventura which serves more as a
link or a destination point for commuters since less than 3% workers living within the
corridor use public transit.

2.4 Growth Within Corridor And Effect On Ridership

e The population growth rate of the two corridors during 1990-2000 at 4.04% has
been less than the City of Los Angeles as a whole which has grown by 6.01%.
The growth in housing density has been 0.2 housing units per acre in the two
corridors compared to 0.125 housing units per acre in the City of Los Angeles.

e The public transit use of workers in the corridors does not show increase as the
number of workers decreased in the two corridors between 1990 and 2000.
However there has been an overall increase in ridership in the two corridors, due
to increase in low income population using public transit and increase in
households with no vehicles and non-work trips not reflected in census survey.

! While comparing 1990, 2000 certain block groups had to be omitted following changes in their
boundaries.
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2.5 Characteristics Of Population And Households

The total population in the two corridors was 507,546. There were 186,840 households
in 2000.

Figure 2.1: Comparison Of Corridors, Population & Households, 2000

Population, 2000 Households, 2000
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Ventura Vermont Two Ventura Vermont Two
corridor corridor corridors corridor corridor corridors

Source: Census 2000

There has been a moderate growth in population in the two corridors between 1990 and
2000. The figures 2.1 and 2.2 show a comparison between the two corridors and Los
Angeles during the same period.

Figure 2.2: Comparison Of Corridors, Population & Housing Units, 1990 & 2000

Population and Housing, 1990 Population and Housing, 2000
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Source: Census 2000, 1990, SF1
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2.6 Public Transit (Among Workers 16 Years And Over)

In 2000, there were fewer transit riders in the Ventura corridor compared to the Vermont
corridor. As an aggregate, there were 25,752 transit users among commuting worker
population or 13.3% of workers 16 years and over in the two corridors. In comparing the
two corridors Figure 2.3 indicates that more than one-fifth of the working population in
Vermont corridor uses public transit compared to only 2.3 % in Ventura corridor.

Figure 2.3: Comparison Of Corridors, Public Transit Users Among Workers 16
Years And Above

Public transit users amongst workers 16 Public transit users amongst workers 16
years and over, 2000 years and over, 2000
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Source: Census 2000, SF1
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Table 2.1: Demographic Characteristics Of Ventura And Vermont Corridors, 2000

Ventura Vermont Two Los Angeles

2000 corridor corridor corridors City
Population 174318 333228 507546 3694834
Housing units 83921 112812 196733 1337668
Occupied Housing units 80808 106032 186840 1275358
Land sg.mts. 106474889 40943979 147418868 | 1214897958
Land Acres 26299.30 10113.16 36412.46 300079.80
Non-Hispanic or Latino 159076 140372 299448 1974918
Hispanic or Latino 15242 192856 208098 1719916
Workers 16 years and over total 92350 110338 202688 1494895
Workers 16 years + commuting 85458 107450 192908 1433200
Car; truck; or van 81395 75913 157308 1203143
Car; truck; or van; Drove alone 74887 56791 131678 982735
Car; truck; or van; Carpooled 6508 19122 25630 220408
Public transportation 1935 23817 25752 152435
Bus or trolley bus 1630 22631 24261 144973
Streetcar or trolley car (publico in
Puerto Rico) 20 96 116 804
Subway or elevated 66 749 815 3054
Railroad 81 123 204 1730
Ferryboat 20 5 25 136
Taxicab 118 213 331 1738
Total Other 2128 7720 9848 77622
Bicycle 152 900 1052 9052
Walked 1358 5579 6937 53386
Motorcycle 139 83 222 2474
other 479 1158 1637 12710
Worked at home 6892 2888 9780 61695
Median Income
15,000 & less 25673 25673 265869
15,000-25,000 197193 197193 182068
25,000-50,000 59200 104590 163790 349375
50,000-75,000 55308 2758 58066 198145
75,000-100,000 27866 1253 29119 107198
100,000 &ahove 31944 1761 33705 173954
Population 5 yrs & below 9078 30427 39505 285976
Population 5 17 yrs 21317 71518 92835 695335
Population 18 64 yrs 116961 207862 324823 2356380
Population 65 yrs & above 27039 23808 50847 357129

Source: Census 2000
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2.7 Socio-Economic Characteristics
Ethnicity

The corridors show differences in the share of Hispanic population. In the year 2000
compared to Los Angeles, Ventura corridor has a lower percentage of Hispanic
population, less than 10%, and VVermont corridor reflects a higher percentage of Hispanic
population at 42%. There has been an increase in the share of Hispanics in Ventura
corridor since 1990 when the percentage of Hispanic population was 7%. In contrast,
share of Hispanics declined in the Vermont corridor from 47% in 1990 to 42% in 2000.

The distribution of population among various ethnic groups shows the largest ethnic
group to be White in the Ventura corridor and Latino in the Vermont corridor. There is
larger Black or African-American community in the VVermont corridor compared to
Ventura corridor. The proportion of Asian community is also higher in the Vermont
corridor than in the Ventura corridor. There is a larger proportion of mixed ethnicity in
the Ventura corridor compared to Vermont corridor.

Workers and Means of Transport to Work

The working population who traveled to work in the two corridors varies considerably. In
Ventura corridor about 53.1% of the population is workers, in the Vermont corridor only
34.1% are workers, compared to Los Angeles which has 40.4% workers.

The means of transport to work shows variation; Vermont corridor has 22.2% of workers
using public transportation to work. In contrast, Ventura corridor has just 2.3% of public
transit use, significantly lower than Vermont.

There has been an increase in transit ridership in the corridors; however the census
sample data reveals a decrease in the proportion of workers using public transit between
1990 and 2000. In Ventura corridor the decrease is about 0.4 %, in Vermont corridor the
decrease is about 1.5 % and in City of Los Angeles it is about 0.3 %. In some ways this
indicates the need to integrate other sources of information such as the transit survey
information to reveal the pattern in transit ridership. Some of the other factors for
increases in transit ridership could be related to non-work trips. The increase in the
number of workers in the population also shows increases in household income levels
which are linked to decrease in transit commute.
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Figure 2.4: Comparison Of Corridors, Percentage Public Transit Users Among
Workers 16 Years And Above, 1990 & 2000

Means of Transportion to Work for Workers
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Household Median Income

The two corridors display varying income levels. For 1999, Ventura corridor has
household median income greater than $25,000 and VVermont corridor has pockets with
median household income below $25,000. In Vermont corridor, 70% of population living
in block groups has income less than $25,000, and in addition 7.7 % have median
household income below $15,000 which is less than 20% in case the City of Los Angeles

Figure 2.5: Comparison Of Two Corridors, Percentage Of Population Living In
Block Groups With Median Household Income, 1999

Household Median Income, 1999
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Source: Census 2000, SF 3 sample data
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2.8 Density, Population, and Housing

The densities in the two corridors are considerably different. For 2000, Ventura corridor
had lower densities of population and housing, 6.6 persons per acre and 3.2 housing units
per acre. Vermont corridor had higher density levels than the City of Los Angeles with
population density of 32.9 persons per acre and 11.2 housing units per acre.’

Figure 2.6: Comparison Of Corridors, Population And Housing Density, 1990 &
2000
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Source: Census 1990, 2000 SF1

2 City of Los Angeles had population density of 12.3 persons per acre and housing density of 4.5 housing
units per acre.
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Table 2.2: Housing Characteristics Of The Two Corridors For The Year 2000

Los
Ventura Vermont Two Angeles
2000 corridor corridor corridors City
Population 174318 333228 507546 3694834
Housing units 83921 112812 196733 1337668
Occupied Housing units 80808 106032 186840 1275358
Owner occupied housing units 42613 19681 62294 491836
Renter occupied housing units 38195 86351 124546 783522
Vacant Housing units 3113 6780 9893 62310
Single family occupied 41084 32912 73996 588581
Single family Owners 36056 16697 52753 428535
Single family renters 5028 16215 21243 160046
Single Family vacant 1465 2592 4057 23982
Single family total 42549 35504 78053 612563
Multi-family occupied 39709 73106 112815 686149
Multi-family Owners 6550 2984 9534 62944
Multi-family renters 33159 70122 103281 623205
Multifamily vacant 1566 3724 5290 29874
Multifamily units in structure 41275 76830 118105 716023
2 units 488 4967 5455 42814
3 or 4 units 1555 12042 13597 86253
5 to 9 units 4575 14220 18795 126263
10 to 19 units 7900 16218 24118 138634
20 to 49 units 12718 18158 30876 171633
50 or more units 14039 11225 25264 150426
Others_occupied 15 14 29 628
Others_Owners 7 0 7 357
Others_renters 8 14 22 271
Other vacant-
Mobile home, Boat; RV; van; etc 82 464 546 8454
Others 97 478 575 9082
Mobile home 82 458 540 8222
Boat; RV, van; etc. 15 20 35 860
Aggregate vehicles 133212 115114 248326 1842106
Households with no vehicles 4433 32145 36578 210770
Owner Occupied no vehicles 1173 2076 3249 25653
Renter Occupied no Vehicles 3260 30069 33329 185117

Source: Census 2000
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Occupancy & Tenure

The total number of housing units in Vermont corridor is more than the Ventura corridor
with higher densities.®> The ownership rates of housing are higher in Ventura corridor,
which is about 50.8%, compared to 17.4% in Vermont corridor. Vacancy rate in
Vermont corridor is 6.0% compared to 3.7% for Ventura corridor. Los Angeles in
comparison had an ownership rate of 36.8% and a 4.7% vacancy rate.

Figure 2.7: Comparison Of Corridors, Occupancy Status And Tenure, 2000

Housing Units, Occupancy Status and
Tenure, 2000

100%
O Vacant

Housing
units

90%

80%

70% -

B Renter
occupied
housing
units

O Owner
occupied
housing

60% -
50% -
40% +
30% -
20% A
10% -

0%

Ventura Vermont Los
Corridor Corridor Angeles
City

Source: Census 2000
Single Family and Multifamily

The proportion of multifamily units shows considerable variation between the two
corridors. Ventura corridor has 51% of total housing units as single family, and 49.5% of
housing units as multifamily, compared to Vermont corridor which has 31.5% of housing
units as single family and 68.1% of housing units as multifamily. Vermont corridor
shows a higher proportion of multifamily housing units compared to Los Angeles, which
has 46% as single family housing units, 53.5% as multifamily and less than 1% mobile
homes and others.

® Census definition of housing unit: A house, an apartment, a mobile home or trailer, a group of rooms, or a
single room occupied as separate living quarters, or if vacant, intended for occupancy as separate living
quarters. Separate living quarters are those in which the occupants live separately from any other
individuals in the building and which have direct access from outside the building or through a common
hall. For vacant units, the criteria of separateness and direct access are applied to the intended occupants
whenever possible.
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Figure 2.8: Comparison Of Corridors, Housing Typology, 2000
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The size of housing developments varies in the two corridors as reflected by the housing
units in structure among the multifamily units. Larger developments occur in Ventura
corridor compared to Vermont corridor. Ventura corridor has 64% of housing units
comprised in developments of 20 and above units in structure. Further the proportion of
developments 50 and above units in structure is about 33.5 % in Ventura corridor. The
number of developments above 3 units in structure and less than 20 units in structure
comprises of 55% of housing units in the Vermont corridor.

Figure 2.9: Comparison Of Corridors, Housing Units In Multifamily Structures,
2000
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Vehicle Ownership
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Nearly one third of households have no vehicles in Vermont contributing to the high
transit riders, while Ventura corridor has relatively low percentage of households without
vehicles.

The average vehicles per households is 1.8 in Ventura corridor and 1.1 in Vermont
corridor showing an inverse impact on transit riders. As vehicles per households’

increases, transit ridership decreases. The multiple regression models in Chapter 5,
proves this relationship.

Figure 2.10: Comparison Of Corridors, Vehicle Ownership 2000
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2.11 Meeting Housing Demand

The current estimate of the number of additional housing units needed in Los Angeles as
of 2005 is 60,280 units according to SCAG RHNA. The City currently has a housing
inventory of 1,337,668 units. The corridors currently accommodate 227,312 units, which
represents 17% of City’s housing stock. If the total length of transit corridors in the city
of Los Angeles is taken to be 96.5 miles, the total length of the two transit corridors in
our study is 27.5 miles and therefore proportionately needs to accommodate 17,720
housing units. The housing stock in the Ventura corridor is 86,205 housing units and will
have to accommodate 10,048 additional units in 2005 and the VVermont corridor is
112,812 housing units and will have to accommodate an additional 7,222 housing units
by 2005.

In terms of density this means an addition of one unit per acre within the one mile
corridor.

Figure 2.11: Housing Needs Estimate For Corridors
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1400000 4 % ® Additional
1200000 | Eg'; -
1000000 - 2005
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O Existing
600000 1337668]| | nite
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200000 1 10048 7222
0 82678 1 112812 *Source:
T T Census, SCAG
Ventura  Vermont Los Regional
. . Housing
Corridor  Corridor  Angeles Needs
City Assessment

Source: Census 2000 & SCAG

Table 2.3: Meeting Housing Demand In The Two Corridors For 2005

Total Housing units Ventura | Vermont Two Los
. . . Angeles
Corridor | Corridor | corridors City
Existing units 83921 112812 196733 1337668
Additional units needed* 2005 10047 7221 17268 60280
Area in acres 26310 10117 36428 300207
Total length of Rapid lines in miles 16 115 27.5 96
Existing housing density per acre 3.19 11.15 5.40 4.46
Additional units needed per acre** 0.98 0.98 0.98 0.98

*SCAG, Regional Housing Needs Assessment for 2005
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2.12 Housing Density Distribution in Ventura and Vermont Corridors
Population and Housing Density

There is a difference between the Ventura and Vermont corridors in terms of distribution
of housing densities in block groups. Taking average housing densities of the block group
and their population in the year 2000, Ventura corridor has almost half of the population
living in housing density of 0-5 dwelling units (DU) per acre and Vermont corridor has
only one-eighth of the population living in densities lower than 5 DU per acre. Ventura
corridor has another one-fifth of population living in housing density of 5-10 DU per
acre, Vermont corridor has one-third of population living in the 5-10 DU per acre.
Further, Ventura has less than one-fifth of its population in housing density above 15 DU
per acre and Vermont has less than a one-third of its population in housing density above
15 DU per acre.*

Figure 2.12: Comparison Of Corridors, Population, Land Area, In Block Groups
Within Different Housing Density Distributions

Population living in Block Groups by Housing density, 2000 Land area in Block Groups by Housing density, 2000
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Looking at the land area occupied by the block groups with different average housing
density, Ventura has almost 83% of land area with less than 5 DU per acre; Vermont
corridor has about 17.8 % land area with less than 5 DU per acre. Ventura corridor has
another 10 % of the land area with housing density between 5-10 DU per acre, and
Vermont has 37.5% land area with housing density 5-10 DU per acre. Ventura corridor

*Ventura has 8.5% population living in housing density of 10-15 DU per acre and Vermont has 26.3%
population living in housing density of 10-15 DU per acre. Ventura has another 10.6% of population living
in housing density of 15-25 DU per acre, Vermont has 21.1% of population living in housing density of 15-
25 DU per acre. For housing density of 25-40 DU per acre, Ventura corridor has 6.2% of population and
Vermont corridor has 14.4% population living in them, for housing density 40 and above DU per acre,
Ventura has 2.5% population and Vermont has 5.7 % population living in them.
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has less than 5% of its land area with housing density more than 10 DU per acre;
Vermont corridor on the other hand has 44.6% of its land area with density more than 10
DU per acre. The distribution of number of housing units with average housing density in
block groups is similar to that of population within the two corridors.

Figure 2.13: Comparison of Corridors, Housing Units in Block Groups Within
Different Housing Density Distributions

Housing units in Block Groups by Housing density, 2000
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2.13 Study Of Relationship Of Worker Population Using Public Transit
With The Population Characteristics In Ventura And Vermont

Corridors

Population Density and Use of Public Transit

There is a non-trivial relationship between the workers using transit and population
density in the two corridors. There is an increase in transit use among workers with
increase in density; however there are considerable differences between the two

corridors.

Figure 2.14: Scatter Plot Showing Population Density And Percentage Of Workers

Using Public Transit
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The Vermont corridor displays a relationship between increasing population density and
increasing work related transit use; however, Ventura corridor displays no such
relationship. There are two reasons: First, most of the transit users traveling along this
corridor do not live within this corridor.> Second, the corridor has very low percentage of
public transit use. Overall less than 3% of workers over 16 years of age use public transit.

Hispanics and the Use of Public Transit

There seems to be a non-trivial relationship between percentage of workers using transit
and the percentage of Hispanic population.

Figure 2.15: Scatter Plot Showing Percentage Hispanic Population And Percentage
Of Workers Using Public Transit, Two Corridors, Vermont, And Ventura
Separated

Relationship between Hispanic Population and Transit use in the two corridors

0.8

y = 0.3632x - 0.005

R? = 0.6394
0.7 *

0.6

Transit use

1 1.2

Ratio of Hispanics to Total Population
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Transit use is the ratio of workers 16 years and older using public transit to work.

Source: Census 2000

Looking at the two corridors separately, the relationship still holds for both the Ventura
and Vermont corridors. Considering the overall Hispanic population in Ventura corridor
is very low, the existence of a non-trivial relationship indicates that the increase in
Hispanic population is likely to indicate an increase in transit use among the working
population.

® Refer Transit study based on HOBBAD survey, chapter 4 of the same report.
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Figure 2.15 (cont.)

Transit use

0.25

Relationship between Hispanic population

and Transit use- Ventura Corridor

0.2 q

o
-
3

I
e

0.05

0e
0

y = 0.2148x + 0.0003
2
R?=0.2363 ,
* . *
PPN .
e PR R M *
o, % * ° -

0.05 0.1 0.15 0.2 0.25 0.3

Hispanic population to total population

Data used: 108 Block groups within the one mile
band of the two study corridors for the year2000.

Source: Census 2000

Transit use

Chapter 2
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0.8

0.7 4

0.6 -

y = 0.3265x + 0.0199
R? = @3625

0.2

0.4

0.6

0.8 1 12

Hispanic population to total population

Data used: 196 Block groups within the one mile band of
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Median household income and public transit use

The two corridors display relationship between median household income and public
transit use. There is a decrease in public transit use with increase in household income.
The two corridors show no relationship of transit use with household income when
viewed separately, as there may be other factors that might explain this.

Ethnicity seems to have a more significant role in terms of relationship to work related
transit use than income. However there is larger proportion of population with low levels
of household income in the Vermont corridor and has a higher percentage of transit users
(22.2%) amongst worker population. The combination of both these factors may have a
role in determining transit ridership.
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Figure 2.16: Scatter Plot Showing Median Household Income And Percentage Of
Workers Using Public Transit, Two Corridors, Vermont, And Ventura Separated

Relationship between Median Household Income and Transit use in the
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2.14 Conclusions

Vermont and Ventura corridors show differences in terms of population characteristics
and housing. Vermont has considerable population below $15,000 median household
income. Most of the people live in multifamily housing and have lower vehicle
ownership. Ventura corridor residents are comparatively richer, live in single family and
larger multifamily developments, and have higher car ownership rates. Vermont corridor
IS a transit commuter generator, as many of the public transit users are workers who live
within the corridor. Ventura corridor has very few transit users living within the corridor.
Social factors that contribute to transit ridership increases are due to transit dependency
as in the case of low income families and families with no vehicles. Vermont corridor is
clearly a transit dependant corridor. Multifamily type of housing, which is 70% of total
housing in Vermont corridor, contributes to 22% of workers using public transport,
compared to Ventura corridor where about 40% of population live in multifamily housing
and contribute merely to 2.3% of workers using public transit.

In this chapter we conclude however both population and housing density positively
affect transit ridership and are significant as shown in scatter plots below.

Figure 2.17: Scatter Plot Showing Population Density And Transit Ridership In
Rapid Bus Stop Areas
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Relationship Housing Density & Transit Ridership
Rapid Bus Stop Areas

12000
L0000 |- + Weekday Boardings y= 51001072 /
R® = 0.5669

» —Expon. (Weekday
= Boardings)
5 8000 +
a *
)
o]
<
I 6000
35 .
(4] 3
=
i 4000
S
= 3

2000 -+

*,
oL e " ‘ ‘ ‘ ‘
0.00 5.00 10.00 15.00 20.00 25.00 30.00

Housing Density

The relationship between percentage of workers using public transit and density may not
be a linear relationship (Figure 2.14) as other factors like availability of presence of bus
and metro rail stations, transit linkages etc. becomes influential. We ran multiple
regression models to find the relationship between transit ridership/boarding data on
several factors covered in Chapter 5.

Hispanic population seem likely to contribute to public transit users amongst workers,
(figure 2.15), the overwhelming effects of income may play a role also as decrease in
median household income increases worker population using public transit (figure 2.16).
In the multiple regression models both these factors turned insignificant which makes the
relationship of population characteristics and transit ridership more complicated and
location factors alone may dominate (See Chapter 5).

Some contradictory factors in the results: The mild decreases in transit use over 1990 to
2000 point to changes in transit use with increasing incomes of the working population in
the two corridors. Workers living in the corridor increase, however, within individual
households there is a reduction of transit use.

Limitations of this analysis

Location, influence of land use and availability transit linkages are other factors that
increase transit ridership analyzed in the subsequent Chapters 3 and 4.
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The increases in transit trips are attributable to other transit users on the corridor attracted
towards destinations within the corridor, especially shopping, offices, recreation and
connecting hub for other lines or metro stations. In the above study, our analysis was
limited to census population data which included only percentage of workers using public
transit, who are mainly residents of the corridor. A more nuanced study of adjoining land
uses and the relationship with the transit ridership data of the lines crisscrossing the
corridor tells a different story. The following Chapter 3 looks at land use mix around the
major intersections of the corridor and the subsequent Chapter 4 on the relationship
between existing transit infrastructure such as bus-stops and bus lines with transit
ridership.
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Chapter 3: Land Use Analysis

3.1 Purpose

This chapter looks at the distribution of different land use types within the corridor that
may influence transit ridership. Studies show land use analysis is useful in determining
activities that contribute to trip making. We have considered residential areas to
contribute to trip origins and commercial services, industrial, open spaces and recreation
activities contributing to trip destinations.! The greater the intensity of use the greater the
volume of trip generated or attracted. For example, in case of residential land, in low
density and single family uses the trip generation is reduced considerably compared to
multi-family residential areas. Furthermore, compact developments with a mix of uses
contribute to increased trips generated. We also look at the possibility whether transit
ridership would increase as the mix of land uses and intensity of activity within the land
use increases.

3.2 Data And Units Of Analysis

We used the 2000SCAG land use data for the one mile band along the Vermont and
Ventura corridors. We also used combined block group data in the 33 individual bus stop
areas for comparing the land use distributions under various classifications.

3.3 Key Findings
Land Use Mix

We discuss key differences in the land use distribution within the two corridors. There is
more land under commercial and services in Vermont corridor as compared to Ventura
corridor. Land under open space is significantly higher in Ventura corridor than Vermont
corridor. However, land under retail commercial is higher in Ventura corridor compared
to Vermont corridor. Ventura corridor has almost 60% of land under single family
residential compared to Vermont which has 17-20%. The difference in the ratios between
half mile and the one mile band shows that there are increases of about 7% in Vermont
corridor and 10% in the Ventura corridor in terms of commercial and services land use
and, decreases of 8% in Vermont corridor and 10% in Ventura corridor in terms of
residential land use as we move closer to the corridor. In terms of retail and office
commercial an increase of 5% in Vermont corridor and 11% in Ventura corridor is
noticed as we move closer to the corridor.

The underutilized sites adjoining older strip development are potential sites for
development. The absence of accessible open spaces and other pedestrian amenities, and
the large amount of grey fields,(large surface parking lots, vacant buildings) indicate
potential sites for improving quality of built environment in addition to increasing
residential capacity through infill developments.

! Based on previous studies
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Advantages of Mixed Use

We found that there is a non-trivial relationship between land use diversity and transit
ridership as the diversity and evenness of land use increases, transit ridership increases.

Figure 3.1: Relationship Of Land Use With Transit Ridership, 2000
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Note on Land use Diversity Index (LD): We used the Simpson’s diversity index in
calculating land use diversity.? It measures both the distribution and the evenness of the
individual land uses within the mix. The formula used to calculate this index is explained
as follows: the square of the individual land use areas (a) divided by the square of the
total area (A) is the measure of the individual (1a) land use to the whole; the sum of these
individual measures is the inverse of the diversity measure. Subtracting the inverse
measure from 1 gives the land use diversity index of the total area [in this case the block
groups within half mile radius of the bus stop intersection]. In calculating LD we have
included uses that are conducive for mixed use developments: Residential- Single Family
Residential, Mixed Residential, Multi-family residential, in commercial and services-
Retail stores and ommercial services, Educational institutions, Public facilities, Other
commercial, General office use, Special use facilities, Mixed commercial and industrial,
Mixed Urban, Open space and Recreation.

2 http://www.offwell.free-online.co.uk/simpsons.htm, note there are many measures to calculate species
diversity in specific wild life habitats. This measure captures both richness and evenness of species
diversity, here we have used it for land uses.
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Land Use Diversity =LD = 1- [Sum (la, laz, las, ....... lan)]
Individual areas= laj..... la,= (a1)?/A?, (a2)*IA?, (as)*IA?, ....... (an)? IA?

The greater the value of Land Use Diversity greater the mix of land use in the area. The
values range from 0 to 1, where 1 denotes maximum possible diversity. For the above
graph we have used percentages or multiple of 100 of the calculated value.

We also found that the transit ridership increases as non-residential land use increases or
land use under multifamily residential increases. The complicated relationship is better
discerned in our regression models in Chapter 5.

We ascertained the impact of each land use on ridership running a regression model.
Regressing major land use types (excluding areas under construction, agriculture, vacant,
open space and recreation) on transit ridership, we found retail commercial and other
commercial consistently significant. Since we found that population and housing density
contribute to increase in transit ridership (refer Chapter 1 and Chapter5 for multiple
regressions) increasing service employees working in retail commercial and other
commercial, is likely to increase transit ridership.
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3.4 Land Use Distribution in the Two Corridors

The two corridors show differences in the distribution of land uses (Figure 3.2). Using
the 2000 SCAG land use information classification, both corridors show predominant
distribution of land use under residential with Vermont at 67% and Ventura at 73%.>
Within a half mile band there is a marginal decrease in residential land use. The land
under commercial use is considerably more within the half mile band compared to a one
mile band for the entire corridor; in the Ventura corridor it is 27.2 % and in the Vermont
corridor it is 31.4 %, offering destination points for commuters.

Figure 3.2: Overall Land Use Distribution, Vermont Corridor, 2000
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Source: SCAG Land use data, 2000
Figure 3.3: Overall Land Use Distribution, Ventura Corridor, 2000
Land use: Ventura Corridor (One mile band) Land use: Ventura Corridor (Half mile band)
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Source: SCAG, Land use data, 2000

Vermont has 1.6% of land area under open space and recreation, within a one-mile band,
compared to Ventura which has 1.1 % area under open space. Ventura corridor has

® The SCAG land use areas include the areas under roads and streets, it excludes only the ROWSs of major
transportation corridors, such as freeways, rail corridors etc.
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considerable area vacant (3.2%) compared to a low of 0.2 % in Vermont corridor, due to
large areas falling under the northern slopes of Santa Monica hills.

Residential land use

Within the one-mile band stretch for the entire corridor length, there is a larger
distribution of land under single family residential in the Ventura corridor, 60%
compared to a low of 20% in Vermont corridor. Further the percentage of mixed and
multifamily residential area is about 11.7% in the Ventura corridor, and 47.2% in the
Vermont corridor. Vermont is clearly a high density residential corridor compared to the
Ventura corridor.

Figure 3.4: Comparison Of Residential Land Use In Vermont & Ventura Corridors,
2000

Vermont Corridor, Residential Land use, 2000 Ventura Corridor, Residential Land use, 2000
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Commercial Land Use

Ventura corridor has more land, nearly 23.5% under retail commercial and offices within
the half mile band compared to 19.9% for Vermont corridor.

Figure 3.5: Comparison Of Commercial Land Use In Vermont & Ventura
Corridors, 2000

Vermont Corridor, Commercial Land use, 2000 Ventura Corridor, Commercial Land use, 2000
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Source: SCAG, 2000
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Figure 3.6: Land Use Map, Vermont Corridor 2000
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Figure 3.7: Land Use Map, Ventura Corridor 2000
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3.5 Land Use Mix Around Rapid Bus Stop Areas

The land use mix around individual stops shows variations from being predominantly
residential to predominantly commercial, services, an