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Overview
Connectivity and accessibility analysis in scenario evaluation.
The quality and connectivity of the walking environment near transit stations influences people’s access
to those stations and affects whether transit is an attractive option for travel to work and other destinations.
Pedestrian connectivity can be evaluated in terms of accessibility metrics, such as the population
or the number of households that can reach the station within a certain distance or travel time using the
available network. Calculating the accessibility of transit stations under different scenarios can help guide
infrastructure investment. Here we examine three scenarios—initial conditions, planned improvements,
and ideal conditions—for their household access to the stations, and the perceived walksheds that
surround them.
Access to transit stations is often measured in terms of a radius or buffer distance, such as 0.25 or 0.5
miles, around the station. This method does not always account for gaps or barriers in the pedestrian
network. Here we show that the equivalent perceived walkshed, expressed in terms of a 5- and 10-minute
walk time, is sometimes considerably less than the radial distance, due to the delay when crossing streets,
the perceived delay associated with the level of traffic stress that people experience walking, and the
circuity of the network—or the need for walkers to take a winding, indirect path to reach their destinations.
Adding distance and delay, and reducing walking speed—as an effect of the level of traffic stress—causes
5- and 10-minute walksheds to be smaller, in general, than a corresponding 0.25 to 0.50 mile straight-line
radial buffer. Level of traffic stress for this analysis is explained in the Methods section of this report. In
short, it degrades the perceived walking speed based on characteristics of the road network such as traffic
speeds, number of lanes, and the type of road. This concept allows us to demonstrate how improving the
walking environment can increase access.
In the following analyses, the difference between the radial and on-network walksheds indicate the extent
to which travel is constrained by poor walking conditions or connections. In some cases, people may walk
farther than the on-network walkshed indicates, but they might experience unsafe or uncomfortable
conditions in doing so.
We note that this analysis does not address accessibility in terms of the requirements in the Americans
with Disabilities Act (ADA) such as sidewalk ramps. Instead, we assume that connections in the walking
network are equally accessible to all, which overestimates the size of the 5- and 10-minute walksheds for
some segments of the population.
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The walking network in the vicinity of the two stations considered here is typically gridded and wellconnected, except in areas isolated by existing rail tracks, or where other impediments exist such as long
blocks or large parcels.

Scenario descriptions
Because our analysis evaluates the walking environment based on the time it takes to walk from one point
to another, we consider elements that will delay or impede pedestrians, or we degrade their speed by
evaluating the level of traffic stress that they would perceive along a given route.
1. Existing conditions
Walk audits conducted in the vicinity of the proposed stations found crossing delays of about 30
seconds for intersections governed by stop lights, and delays of about 20 seconds for
intersections controlled by stop signs. Although not quantified, the auditors indicated that
speeding was an issue. The existing conditions scenario adds 30 seconds of crossing delay at
major controlled intersections, and 20 seconds of delay at secondary intersections within a halfmile radial distance of the stations. An additional 10 seconds of crossing delay were added at
crossings that traverse four or more lanes without a pedestrian refuge island. Traffic speeds were
assumed to be 10 percent higher than posted limits on major roads. This speed boost may not
have much effect given the level of traffic stress speed thresholds used in this study. This is further
explained in the methods section of this report.
2. Planned improvement
The planned improvements scenario includes several separated paths shown in the West Santa
Ana Branch transit-oriented development strategic implementation program documents, notably
along Salt Lake Avenue heading both north and south of Florence Avenue. The pedestrian path
along utility right-of-way south of Salt Lake Park is included here, although we have subsequently
learned that it is currently under construction. This scenario also incorporates the latest station
area plans, including a plaza-type development near the Florence/Salt Lake station, and a
reconfiguration of travel lanes near each proposed station. This scenario further assumes that
reconfiguration of traffic flow will eliminate speeding on major roads in the vicinity, that pedestrian
refuge islands will be installed at four-lane crossings, and that a reduction of traffic at other
crossings will allow pedestrian delays to be reduced by 10 seconds.
3. Ideal conditions
The ideal conditions scenario includes a number of improvements that are plausible, but not
planned. These include:
● Adding pedestrian connections between dead-ends and Slauson Avenue, north of
Randolph Street;
● opening gates in Salt Lake Park that may generally be closed;
● adding crossings to complete the street grid, including pedestrian overpasses across rail
lines;
● an extension of the utility right-of-way path through a private parking lot to Florence Avenue.
Since the area does not afford much opportunity to add pedestrian-specific infrastructure along
other rights-of-way or between parcels, we have lowered traffic speeds to 20 mph on residential
roads, and 25 mph on more major roads in an attempt to further reduce the level of traffic stress
in the vicinity. This scenario includes a wider application of pedestrian refuge islands, and a
reduction of crossing delay by an additional 10 seconds.
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Scenario walksheds

Florence / Salt Lake station area
1. Existing conditions walkshed
The existing conditions scenario is characterized by asymmetry (Figure 1). Of the four quadrants
around the Florence/Salt Lake station, the south-east quadrant walkshed approaches the 0.25and 0.50-mile radial distances. This is probably attributable to lower traffic speeds, lower-stress
crossings, and good straight-line connectivity. The northwest quadrant shows the most
degradation of the walkshed likely owing to numerous stressful crossings, circuity, more travel
lanes, and higher traffic speeds.

Figure 1. Existing conditions walkshed around the proposed Florence/Salt Lake station.
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2. Planned improvements walkshed
Following a number of planned improvements as listed in the scenario description, we see the
walkshed begin to approach the radial distances, especially to the west of the station location
(Figure 2). In the south-western quadrant the utility right-of-way path has opened up a number of
streets that had been isolated due to the length of the block faces in that area. Slower traffic
speeds have extended the 5- and 10-minute walksheds in general. The effects of the planned
multi-use paths extending north, and south from the station along Salt Lake Avenue appear to
have limited effect on the walkshed. These routes parallel existing sidewalk and may be redundant
from a walking perspective but could have significant effect on access by bicycling.

Figure 2. Walkshed around the Florence/Salt Lake station after planned improvements.
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3. Ideal conditions walkshed.
To illustrate the ideal conditions, we have lowered traffic speeds and improved the connectivity to
be much more like a gridded street layout by adding crossings and reasonable paths. The result
is a more radially distributed walkshed (Figure 3). Of the four, the northeast quadrant still lags,
possibly because the street layout remains more circuitous than in other areas.

Figure 3. The 5- and 10-minute walksheds approach radiality under ideal conditions.
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Pacific / Randolph station area
1. Existing conditions walkshed
Higher traffic speeds, stressful crossings, and circuity may explain the degradation of the
walksheds in the northern half of this area. In general, the vicinity of this station shows a high level
of connectivity (Figure 4).

Figure 4. Walksheds under existing conditions around the Pacific/Randolph station.
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2. Planned improvements walkshed
There are fewer planned improvements in the vicinity of the proposed Pacific/Randolph than in
the vicinity of the Florence/Salt Lake station. Changes to the network here, including reduced
crossing delay and a reduction in speeding, have extended the 5- and 10-minute walksheds
somewhat (Figure 5).

Figure 5. Pacific/Randolph walksheds after planned improvements.
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3. Ideal conditions walkshed
More dramatic changes to traffic speeds, reduced crossing delay, and the addition of a handful
of new crossings have the effect of extending the walksheds into a more circular pattern. The
effects of continued circuity owing to larger parcels in the northeast quadrant are still visible in
this scenario (Figure 6).

Figure 6. Ideal conditions near the Pacific/Randolph station improve walksheds in the northern half of the area.
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Accessibility impacts
We define accessibility here as the number of households that can reach the stations within a 5- or 10minute walk. Just as walksheds are diminished due to network circuity and level of traffic stress, the
number of accessible households within each threshold also drops. Table 1 shows the number of
households that can access each station within 5, 10, 15, and 20 minutes under the three scenarios
described above.
Table 1. Number of households (2010 census) with walking access to the station sites within 5 to 20 minutes.

As expected, larger walksheds suggest that a larger number of households can be accessed. Adding
planned improvements increases the number of households with access within the 5- to 20-minute
walksheds, but the ideal conditions network only adds from zero to about 25 households within the 15minute walkshed to the totals achieved with planned improvements. By some measures, the ideal
conditions do not increase household access any more than the planned improvements. In these cases,
the additional network changes—slower traffic speeds, reduced crossing delay—have not impacted the
number of households with station access.
The planned and ideal improvements appear to offer the same benefits when evaluated near the stations.
It’s not until we look farther out—to the 20-minute walk time—that the additional benefits of ideal
improvements become more pronounced. In the Pacific-Randolph vicinity the ideal scenario adds about
500 households to the existing accessibility, which is about 200 more than the planned improvements
scenario. The ideal conditions scenario adds just over 500 households, which is about 250 more than the
planned scenario. Near the Florence-Salt Lake station the ideal conditions scenario adds just under 1,600
households within the 20-minute walkshed, which is about 500 more than the planned scenario. It is
possible that the changes made in the ideal-conditions scenario are scale dependent; while they don’t
show much impact over shorter distances, there is some cumulative effect over larger walksheds.

Housing unit projections
Table 2. Existing households within 5-10 minutes compared to projections.
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We would anticipate changes to the accessibility numbers over the ten years following the
construction of the transit line due to the development of housing in the vicinity. Market demand
analysis by Smart Growth America projects an increase in the multifamily inventory of 11.2 percent
in the vicinity of the proposed Pacific-Randolph station, and an increase of 8.5 percent in the
vicinity of the proposed Florence-Salt Lake station. Near Pacific-Randolph this would lead to an
increase of about 50 households within 5 minutes, and about 300 within 10 minutes. About 10
households would be added within 5 minutes, and roughly 150 would be added within 10 minutes
of the Florence-Salt Lake station (Table 2).
A development scenario developed by Studio 111 predicts an increase of 915 housing units in the
vicinity of the proposed Pacific-Randolph station, and an increase of 355 units in the vicinity of
the proposed Florence-Salt Lake station. If we assume that half of these units would be present
within the 5-minute walkshed, and half in the 5- to 10-minute walkshed, this leads to a potential
increase of roughly 450 units in the vicinity of Pacific-Randolph within 5 minutes, and roughly 450
more within 10 minutes. Near Florence-Salt Lake this leads to an increase of about 175 units within
5 minutes, and a roughly 175 household increase between 5 and 10 minutes (Table 2).

Accessibility discussion
Strategies to improve household access to the proposed stations include increasing the number of
households within a reasonable walking distance and improving the walking environment to the extent
that walkers can walk farther, or feel more comfortable walking farther, in a given number of minutes.
Developing additional housing close to the stations is likely to be the most opportune way to increase the
household access to transit. As we have seen there is a limited opportunity to add walking connections
that shorten the trips to the stations. Even under ideal conditions such as much slower vehicle traffic and
reduced crossing delay, there is a limited impact on household access to the stations. There are, however,
important safety benefits that are not reflected in this analysis.
Some observers have indicated that residents here may be willing to walk longer distances than in other
parts of the country. With this in mind, it would be strategic to focus pedestrian infrastructure investment
on better linking those areas with a high density of households to the station areas. For example, linking
the high-density areas of Cudahy to the proposed Florence-Salt Lake station could significantly increase
the number of households with rail transit access (Figure 7).
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Figure 7. Distribution of households in the station areas.

Conclusions
Analyzing access or connectivity within a radial distance will invariably include more area than when taking
network characteristics into account. In the vicinity of the two proposed transit stations in Huntington Park,
we have analyzed the household access to the stations using the on-network travel for pedestrians. Taking
circuity and delay factors into account shows areas where the pedestrian experience could be improved
for more households to reach the stations and to potentially increase ridership, in addition to access to
work and non-work destinations via transit. If improvements to the walking environment don't result in 5or 10-minute walksheds that look circular, we can conclude that walking in these areas is impeded either
by a circuitous or indirect network, or by the road and crossing characteristics.
The area around the Pacific-Randolph station is generally more gridded and connected than the area
around the Florence-Salt Lake station. The walkshed at Pacific-Randolph expands with more uniformity
when pedestrian infrastructure and conditions are improved. Some directional skew is evident in the
walksheds around Florence-Salt Lake which remains even under improved conditions.
Concentrating investment in areas where 5- or 10-minutes walksheds don't look circular, or contain more
households, may be strategic when the goal is to offer transit as an attractive means of accessing
destinations.
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Finally, an implication of the foregoing analysis is that improvements to the infrastructure that support
pedestrians will have relatively small impacts in terms of the number of households brought within the
walkshed. (Improving the walking conditions to an "ideal state," adding every reasonable accommodation
that is feasible, only boosts the number of households within the 10-minute walkshed by about 10%.) This
reflects the fact that the areas around the new stations already have a fairly complete street grid, with
sidewalks in place. Significantly increasing the number of households within the walkshed will depend
upon increases in housing units in the vicinity of the stations.
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Appendix 1: Methods
Explanation of Level of Traffic Stress
The concept of walking level of traffic stress (LTS) focuses on the effects of traffic and road design on
the comfort of walkers. While there are no widely accepted standards, there is some research looking at
the factors affecting pedestrian comfort. Work has been done on bicycle LTS by the Accessibility
Observatory (2, 3) and PeopleForBikes (4), which we have adapted as shown below.
Baseline LTS values in Table 3 assume a segment does not have dedicated pedestrian facilities and that
a pedestrian must use the available shoulder. The value in parenthesis is used if sidewalk is provided.
Using this concept allows us to evaluate pedestrian infrastructure, even if it does not meet a given
standard, rather than limit our analysis to low-stress routes. This reflects pedestrian behavior: higher
stress routes may be taken if they are critical for access.

Table 3. Level of traffic stress
Speed

Separate
Local / Res.
facilities
2 lanes
2 lanes
0-25 mph
1+
1 (1+)
2 (1)
30 mph
N/A
2 (1)
3 (2)
35 mph
N/A
3 (2)
4 (3)
40+ mph
N/A
4
4( ) = LTS with acceptable bicycle or pedestrian facility.

Other
4 lanes
3 (2)
4 (3)
4 (3)
4-

6+ lanes
4 (3)
4 (3)
4 (3)
4-

Network editing and data preparation.
Our analysis begins with centerline data, in this case the crowd-sourced OpenStreetMap (5) has been
used. One innovation that we have brought to this analysis is to use an offset pedestrian network
derived from the centerline data (Figure 8.)

Figure 8. Offset walking network generated from centerline data.

Our scripts draw sidewalks at an offset, connect them at intersections with crossings, and recombine
them with walking paths and trails. This allows evaluations to be made at the crossing level. Some hand
editing is necessary to remove generated crossings that don’t exist on the ground, or to add any that are
omitted.
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