INTRODUCTION

One-quarter mile has become the accepted distance for gauging a transit
station’s catchment area in the U.S. This distance is loosely based on the amount
people that are willing to walk to transit. Bus Stop locations are generally
determined by transit authorities based on goals for ridership, traffic operations
and passenger accessibility (Foda and Osman 2010). In this research, transit stop
access coverage is estimated based on the actual street network surrounding
the stops. Using the indices created by Foda and Osman in their 2010 research
“Using GIS for Measuring Transit Stop Accessibility Considering Actual
Pedestrion Road Network” this project looks at the spatial accessibility to bus
stops by creating a ratio between the actual coverage and the ideal access

coverage of stops. The three indices used from the Foda omen paper include:

e The Ideal Stop-Accessibility Index (ISAI) evaluates the accessibility of bus stops
through the surrounding street network and can be used to assess and compare
different stop locations from a spatial perspective.

e The Actual Stop-Accessibility Index (ASAI) gives a more accurate measurement of
the street network density around a bus stop based on Network Analyst.

e The Stop Coverage Ratio Index (SCRI) evaluates the percentage of actual access
coverage of a bus stop with respect to its ideal access coverage.
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STUDY AREA

The indices will be used to measure the accessibility of three bus lines and their
respective bus stops in West Salem, South Salem, and Keizer in the Salem-
Keizer region in the state of Oregon. These three areas lack non-gridded
circuitous streets and have large single-family residential lots. These physical
traits tend to prevent traditional fixed-route transit from capturing enough
riders to be cost-effective. This research will analyze the accessibility coverage

of the Line 22 Brush College Loop in West Salem, the Line 21 Rees Hill Loop in
South Salem, and the Line 18 Windsor Island Loop in Keizer. Within the Salem-
Keizer Transit Agency, loops, also known as “circulators”, are used in low-density
neighborhoods. They are one-way loops that usually travel from transit centers,
through residential neighborhoods and back to the same point. Untimately, this
project hopes to uncover how accesibile current bus stops on these routes are to
the residents within the residential areas.

Salem-Keizer Region of Oregon

BRIEF METHODOLOGY

Data obtained from Salem-Keizer Transit Agency (Cherriots) included the Salem
street network, Cherriots bus routes, and Cherriots bus stop locations. The street
network was used to create a network dataset. Once the network was created,
bus stops along the three chosen lines were used as facilities to perform a service
area analysis. Using network analyst, overlapping polygons were created for each
bus stop with a distance of a quarter-mile. Any street segment within the polygons
is within a quarter-mile walking distance of a bus stop. The length of all street
segments within the polygon was then calculated. This was accomplished through
using geoprocessing to intersect the polygons with the street network. A spatial
join was then used to determine the length of street segments within the polygon.
Finally, quarter-mile buffers were also created around each bus stop. The process
described above was then repeated to calculate the length of street segments
within each buffer. These methods were used to calculate the ISAI, ASAI, and SCRI
for each study route.
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Measuring Transit Stop Accessibility by using the Street Network in the

WEST SALEM LINE 22

West Saiem Bus Stop Accessibility
SCRI
® Lessthan04
0.4-0.5
@® Greaterhan0.5

e | ine 22 Brush College Loop

Street network within circular buffer

Street network

1/4 mile actual walking distance

1/4 mile circular buffer

—_—

Lo

7 A /7

0 750 1,500
I Fcet

NEXT STEPS

After conducting our SCRI study, this research has identified steps that could
use accessibility improvements. Other information and data that could
potentially help strengthen the findings are as follows:

e Pedestrian infrastructure conditions: Data on sidewalk infrastructure,
pedestrian crossings, and human-made paths could help better improve this
analysis.

e This analysis could be combined with demographic information such as the
locations of transit dependent populations, density in neighborhoods, and
auto-dependency.

e Ridership figures could also be analyzed to see if the accessibility of bus stops
affects the demand needs of riders for different areas throughout Salem and
Keizer.
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