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Pedestrian Crash Analysis + Safety Analysis

This memo reviews data for five years (2007-2011) of pedestrian involved crashes in the City of Memphis, as reported
by the Tennessee Department of Transportation. It then describes safety issues for pedestrians based on the crash
analysis, field observations, and stakeholder interviews. Finally, the memo identifies potential strategies to improve
pedestrian safety through infrastructure improvements and programs.
The memo is divided into the following four sections:


Quantitative Crash Analysis1 – A summary of the what, when, who, where, and why of pedestrian collisions
in the City of Memphis.



Qualitative Pedestrian Safety Analysis – A summary of observed safety issues including physical barriers,
pedestrian behaviors, and motorist behaviors.



Summary of Findings – Key takeaways from the first two sections.



Preliminary Recommendations – Potential solutions to address the key issues outlined in the third section.

Quantitative Crash Analysis
Historic collision data can be useful for revealing patterns and possible causes of pedestrian safety issues. This memo
examines the what, when, why, where, and who of pedestrian crashes to identify infrastructure improvements as well as
other measures that will have the largest impact on safety for the City of Memphis.
This memo begins this analysis by recording conditions at high crash locations in the city. Because these locations can
correlated with high pedestrian volumes, in the next phase of this study, the project team will estimate pedestrian
demand and overlay that demand with high crash locations to examine the relationship between activity, conditions, and
crash frequency.

1 Collisions with insufficient location data are not included in the maps found in this memo, but are included in other
crash trend analyses. The titles of these figures indicate when the analysis includes all crash data rather than just the
portion that was map-able.
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How Does Memphis Compare to Other Areas?
Figure 1 below presents the results from the most recent Dangerous by Design (2014) report, which uses a Pedestrian
Danger Index (PDI) to assess the relative safety of pedestrians in regions across the country. As described in the report,
the Pedestrian Danger Index ‘gives an indication of the likelihood of a person on foot being hit by a vehicle and killed.
The PDI is based on the share of local commuters who walk to work—the best available measure of how many people
are likely to be out walking each day—and the most recent five years of data on pedestrian fatalities.’ Using this metric,
the Memphis region ranked as the 5th most dangerous region for pedestrians in the US. The Memphis region
experienced 1.7 pedestrian fatalities per 100,000 population, a common metric of pedestrian safety. Several regions in
the US have less than 1 pedestrian fatality per 100,000 population, even though more people walk in these places. As
described in the following section, there were 1,800 pedestrians involved in a crash and 75 fatalities in the City of
Memphis over the five year study period. Improving pedestrian safety is an essential element of improving pedestrian
accessibility in Memphis.

Figure 1: Large Metro Areas, Ordered by ‘Pedestrian Danger Index’ Ranking
(Source: Adapted from Dangerous by Design 2014, Table 1)
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What Are The Trends in Pedestrian Crashes in Memphis?
The term ‘crash event’ is used to describe a crash in one location at one point in time involving one or more pedestrians.
Over 1,800 pedestrians were involved in crashes in Memphis during this five-year period. This corresponds to 363
pedestrian crashes in the city each year. In some cases, more than one pedestrian was involved in a particular crash
event.

Frequency of Crashes Involving Pedestrians (2007-2011)
The following crashes, crash events, and crash locations were recorded for the five-year period. The term ‘crash location’
is used to describe a geographic location where at least one, and sometimes more, crashes occurred over the five-year
period. Not every recorded crash provided a clear geographic location.
Between 2007 and 2011 in the City of Memphis:





1,817 pedestrians were involved in a crash (1,600 mapped)
1,725 unique crash events occurred (1,520 mapped)
1,401 unique crash locations were identified
Of the 1,520 mapped crashes, 395 (26%) occurred within ¼ mile of a school

Figure 2: Frequency of Pedestrian-Involved Crashes*

*For legibility, the extent of all maps includes all public schools but is slightly less than the city limits.
Note that specific high crash locations are identified later in the memo in the Where section (Figure 14).
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Density of Crashes Involving Pedestrians
Crash Events Per Square Mile

It can be useful to look at crashes relative to the communities in which they are happening. This helps to answer the
question of whether collisions are happening disproportionately across the city. The figures below compare the relative
number of collisions per square mile and per person, within US Census Blocks.
Figure 3 displays the density of crashes across the city, in crashes per square mile. The highest density of crashes
occurs in downtown and midtown Memphis. This concentration is expected due to the greater density of land uses
in these areas and higher corresponding pedestrian activity levels. Concentrations of crashes also occur in outer
neighborhoods of the city. These include a concentration around Frayser Boulevard to the north, west of Interstate 55
between Raines Road and Shelby Drive to the south, and along Knight Arnold Road to the southeast. Crash density is
notably low in East Memphis compared to the rest of the central city.

Figure 3: Crash Density by Census Tract
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Crash Events Per 1,000 Residents and Employees

Figure 4 displays crashes normalized by population (resident and employee) across the city. High pedestrian-involved
crash densities relative to the population occur in the neighborhoods immediately north and south of
downtown, as well as in the neighborhoods beyond these north and south of Interstate 40. A concentration is
also apparent around Union and Madison Avenues through midtown.

Figure 4: Pedestrian-Involved Crash Events per 1,000 Residents and Employees
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Severity of Crashes Involving Pedestrians
Table 1 summarizes pedestrian crashes by severity. Seventy-five crashes, or four percent of all crashes, resulted in a
fatality. The severity of the crash was not indicated on 12 crash records. Over the five year period, there have been on
average 360 crashes per year, or about one crash per day. 54% of pedestrians had a confirmed injury while another 43%
are reported to have had a possible injury. On average, 15 pedestrians are killed each year in Memphis.
Table 1: Summary of Pedestrian Crashes, 2007 – 2011 (All crashes)

Figure 5: Pedestrian Crash Severity Map
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When do Pedestrian Crashes Occur?
Crashes: Time of Day
Pedestrian crash events peak in the afternoon and evening (See Figure 6). Fifty-four percent of crash events occur
between 2 pm and 9 pm. A smaller peak occurs in the morning, primarily between 7 am and 8 am.

Figure 6: Pedestrian Involved Crash Events by Hour (All crash events)

Time of Day – Crashes Near Schools
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The timing of pedestrian crashes near schools follows a somewhat different pattern as compared to all crashes in the
city. Particularly, crashes occur at a higher rate during morning commute times within a quarter mile of high
schools, and at a lower rate between 9 am and noon within a quarter mile of elementary or middle schools.
Inexperienced drivers (i.e., high school students) are one possible explanation for the higher rate of pedestrian crashes
during the morning commute hours near high schools. An analysis of driver age, which is not included in the data
reviewed, would be required to further examine this hypothesis

Figure 7: Pedestrian Involved Crashes by Time of Day and Proximity to a School
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Crashes: Day of Week
Pedestrian crashes happen throughout the week, likely indicating that people walk for both recreational and utilitarian
purposes. Collisions are lowest on Sundays and highest on Fridays. The share of weekend crashes is lower in the vicinity
of high schools as compared to the citywide average (all crashes).
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Figure 8: Pedestrian Involved Crashes by Day of the week and Proximity to a School

Crashes: Month of Year
Across Memphis (see the blue portion of Figure 9), crashes occur throughout the year with some peaking in April and
May and again in October. This is likely indicative of greater walking activity during the pleasant weather of the spring
and fall.
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Figure 9: Pedestrian Involved Crashes by Month of Year and Proximity to a School
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Who Is Involved in Pedestrian Crashes?
Crashes: Age
Figure 10 illustrates the age distribution of Memphis City residents as well as the age distribution of pedestrians involved
in crashes with motorists. Key findings include:


! % of Crashes
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Percent of Total Population



Youth aged 10 to 19 are overrepresented in pedestrian crashes. Crashes involving youth 18 years old or
younger constitute 30% of pedestrian crashes.
The 65 and over population is underrepresented in crashes. This may be a result of less walking in this age
group and/or greater exercise of caution by this group.

 % of Memphis Population

Figure 10: Age Distribution of Pedestrian Crashes and All Residents
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Crashes by Age in the Vicinity of Schools
Figure 11 illustrates the differences between the age distribution of crashes that occur near schools and that of all crashes
in the city. Figure 12 displays the distribution of crashes by time of day for different age groups.
Key findings include:






Youth 18 years old or younger represent 30% of pedestrian crashes
Children below age 12 are over-represented in crashes near elementary and middle schools.
Children below age 12 are over-represented in crashes in the afternoon.
High school age youth are marginally overrepresented near high schools.
High school age youth are overrepresented in morning crashes near high schools

These findings imply that pedestrian safety is a serious concern for school aged children in Memphis. Their
exposure to collisions near schools outside the instructional day merits consideration of safety and access improvements
near and on the way to schools.
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Figure 11: Pedestrian Age Group by Crash Location (Geographically located crashes)

Figure 12: Pedestrian Age Group by Crash Time (All crashes)
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Figure 13 displays the distribution of crashes involving youth below age 18. Concentrations of crashes with children
below age 12 overlap with several elementary and middle school areas, including the South Parkway corridor, Sharpe
Avenue, North Hollywood Street, the neighborhood west of Florida Street, and additional areas beyond the I-40/I-240
loop. Many crashes with youth occur on multi-lane roadways, but clusters are also observed on local roadways in
neighborhoods north and south of downtown both inside and outside of the I-40/I-240 loop.

Figure 13: Pedestrian Crashes by Age (All geographically located crashes)
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Where Do Pedestrian Crashes Occur?
Intersection vs Midblock
Table 22 shows the share of crashes occurring at intersections, near intersections (within 10 – 50 feet), and at midblock
locations (more than 50 feet from an intersection).
Key findings include:




Intersections - More than 40% of pedestrian crashes
Near intersections (but not within them) - 20% of pedestrian crashes. This matches with observed behavior
where many pedestrian choose to cross near rather than at intersections.
Midblock (between intersections) - 35% of pedestrian crashes. Further study of crossing density and pedestrian
infrastructure quality will be conducted in the supply analysis.

Table 2: Crash Events by Location

Intersection Crashes: Signalized vs. Unsignalized
Table 3 describes the intersection control of those crashes occurring at or near intersections. Only crashes that were
located on a map are included. Key findings include:


42% of crashes at intersections occur at signalized intersections. Existing signalized intersections may not
be providing sufficient protection to pedestrians. Only 3% of intersections city-wide are signalized.



Crashes are happening near but not at intersections - 30% of intersection related crashes (311 out of
1,022) are not at the intersection itself.



There is no traffic control at 62% of intersection related collisions - while opportunities exist to improve
signalized intersections, it is also necessary to provide more appropriate crossing opportunities in between
signalized intersections, including along Memphis arterials.



Where there is traffic control, 24% of crashes (96 out of 393) are apparently happening outside of the
crosswalk. This matches with observed behavior of pedestrians crossing near signals but not making use of
those signals to cross.

Table 3: Crash Locations by Type of Intersection (All mapped crash events)

Location Type

Signalized Intersections
Crash Events Percent of Total

Unsignalized Intersections
Events
Percent of Total

Total

Intersection (0‐10 ft)

297

42%

414

58%

711

Near Intersection (10‐50 ft)

96

31%

215

69%

311

All Intersection Crashes

393

38%

629

62%

1,022
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Top Pedestrian Crash Locations
Locations with the highest number of pedestrian crashes (3 or more) are summarized in Table 4 and displayed in Figure
14.
Key findings include:




The majority of locations (20 of 24) are signalized intersections. Of the remaining four, three locations are
mid-block along 4 and 5-lane roadways and one is at the unsignalized junction of a local and arterial roadway.
Fourteen are located on major commercial corridors, ten of which contain sidewalks, striped crosswalks,
and countdown signals.
Half of these locations contain at least one crossing with six or more lanes.

Figure 14: Top Pedestrian Crash Locations. Numbered locations correspond to Table 4.
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No. of
Crashes

Roadway
Type*

Travel + Turn
Lanes
(EB, NB, WB, SB)

Signalized

Countdown
Signals

Crosswalks

Sidewalks

Bus Stop

Table 4: Top Crash Locations

1. Union Ave. & Second St.

5

Art - Art

5, 3, 5, 3 (one-way)

Y

Y

Y

Y

N

Downtown

2. Poplar Ave. & Ayers St.

5

Coll/Art - Art

7, 5, 7, 2

Y

Y

Y

Y

Y

Hospital, commercial

3. Poplar Ave. & US-51

4

Art - Art

7, 7, 7, 8

Y

Y

Y

Y

N

Commercial corridor

4. Lamar Ave. & Bellevue
Blvd.

4

Coll/Art - Art

6, 5, 7, 5

Y

Y

Y

Y

Y

Skewed, wide curb radii, wide
driveway access near
intersection, commercial
corridor

5. Union Ave. & S. McLean
Blvd.

4

Art - Art

6, 5, 6, 5

Y

Y

Y

Y

Y

Commercial corridor

6. Pendleton St. & Deadrick
Ave.

4

Coll - Art

2, 4, 2, 4

Y

N

I

Y

N

Neighborhood commercial,
park, school signage

7. Park Ave. & Highland Rd.

4

Art - Art

5, 5, 5, 5

Y

Y

Y

Y

Y

Commercial corridor

Third St. & E. Gage Ave.

3

Loc - Art

2, 7, 2, 7

N

N

N

Y

N

Commercial corridor

Union Ave. & S. Front St.

3

Coll/Art - Art

3, 4, 3, 5

Y

Y

Y

Y

N

Downtown

S. Second St. & Peabody Pl.

3

Coll - Art

3, 3, 4, 3 (oneway)

Y

Y

Y

Y

N

Downtown

S. Front St. & Jefferson Ave.

3

Loc/Art - Art

3, 5, 2, 5

Y

Y

Y

Y

N

Downtown, park

Danny Thomas Blvd., South
of Vance Ave.

3

Arterial
(mid-block)

4 with planted median

N

N

N

Y

Y

Residential

Poplar Ave. & Dunlap St.

3

Loc/Art - Art

7, 5, 7, 5

Y

Y

Y

Y

Y

Hospital, commercial

Madison Ave. & Pauline St.

3

Art - Art

6, 5, 6, 5

Y

Y

Y

Y

N

Office, parking

Pauline St., North of
Jefferson Ave.

3

Arterial
(mid-block)

5

N

N

N

Y

N

Office, parking

Poplar Ave. & N. Cleveland
St.

3

Art - Art

7, 4, 7, 4

Y

Y

Y

Y

Y

Commercial corridor

Jackson Ave. & N. Watkins
St.

3

Art – Art –
Loc

5, 5, 6, 5, 2

Y

N

I

Y

Y

Skewed, wide curb radii, wide
driveway access near
intersection, commercial
corridor

Shelby Dr. & Boeingshire Dr.

3

Loc - Art

7, 5, 7, 5

Y

Y

Y

Y

N

Commercial corridor, slip lanes

Lamar Ave. & Pendleton St.

3

Coll/Art –
Art – Art (6way)

2, 4, 5, 5, 4, 5

Y

I

I

Y

N

Skewed, slip lanes, wide
driveway access near
intersection, commercial
corridor

Park Ave. & Semmes St.

3

Art - Art

5, 4, 5, 3

Y

Y

Y

Y

Y

Commercial corridor, wide
driveway access near
intersection

Sam Cooper Blvd. & Tillman
St.

3

Art - Art

7, 4, 7, 4

Y

Y

I

Y

N

Parkway, slip lanes,

Jackson Ave. & Wales Ave.

3

Art – Art (T)

7, 3, 7

Y

Y

I

Y

Y

Commercial corridor, park,
school signage

Covington Pkwy. & Yale Rd.

3

Art - Art

5 (median), 5, 5, 5

Y

Y

Y

Y

N

Commercial corridor, school
signage

Mt. Morian Rd. Extd. West of
Hickory Hill Dr.

3

Arterial
(mid-block)

5

N

N

N

Y

Y

Residential, office

Intersection

(5-way)

Land Use Context and
Other Notes

*Art = Arterial, Coll = Collector, Loc = Local
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Intersection Crashes2
Intersection Crashes by Functional Class

Figure 15Figure 15 shows the frequency of crashes at different intersection types based on roadway classification
compared with the relative number of each intersection type citywide. Key findings include:


Over 75% of crashes take place at an intersection where at least one leg is an arterial roadway. As
described in the Intersection vs. Midblock section, many of these crashes take place at unsignalized
intersections, highlighting the need to provide more pedestrian crossing opportunities on arterial streets.



1/4 of crashes occur at major intersections where two arterials meet. Arterial-arterial intersections make
up just 5% of intersections in Memphis. These intersections are likely signalized and typically contain
crosswalks and countdown signals. The prevalence of crashes at these intersections is at least partially explained
by high activity on arterial roadways containing commercial destinations, but may also indicate the need for
safer pedestrian accommodations.

! % of Intersection Crashes

 % of Memphis Intersections

Figure 15: Functional Classification of Roadways in Intersections with Crashes and All Intersections

Intersection Crashes by Number of Travel Lanes

Crash events at intersections typically occur where roadways with four or more lanes meet. The ten roadways
with the most intersection crashes are summarized in Figure 16. Poplar Avenue contains almost as many crashes as the
next two highest roadways combined. Figure 17 shows the distribution of intersection crashes overlaid with the number
of travel lanes.

Figure 16: Roadways with the Most Intersection Crashes

2

For this section, intersection crashes are those documented as happening 0 feet from the intersection.
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Figure 17:- Intersection Crashes
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Midblock Crashes
Midblock Crashes by Functional Class

More than 600 crash events occurring between intersections had sufficient data to locate on a map. Figure 18 shows the
percentage of midblock crashes occurring on different roadway types and compares that to the prevalence of different
roadway types in the city, based on roadway mileage.
Key findings include:
 Over 50% of midblock crashes occur on arterials, which constitute only 18% of all road mileage in
Memphis.

! % of Midblock Crashes

 % of All Memphis Roadways

Figure 18: Functional Classification of Roadways with Midblock Crashes and All Roadways

Midblock Crashes by Number of Travel Lanes and Posted Speed

Figure 19 shows the percentage of midblock crashes by number of travel lanes. Key findings include:


Over 50% of crashes occurred on roads with 4 or more lanes, which constitute only 18.5 % of all road
mileage in Memphis.

Figure 19: Midblock Crashes by Number of Travel Lanes

The severity of crashes correlates to the posted speed limit of the roadway where the crash occurred. Figure 20
demonstrates that for the crashes examined, injuries are more likely to be fatal on higher-speed roadways, while the
likelihood of a crash resulting in no injury is higher on low-speed roadways. Crashes are much less likely to result in a
fatality on roads with a posted speed of 35 mph or less as compared to those with a posted speed of 40 mph or more.

Crash Severity
No Injury
Possible Injury
Non Incapacitating Injury
Incapacitating Injury
Fatal Injury

Figure 20: Crash Severity by Posted Speed for Midblock Crashes
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While over 40% of midblock crashes occur on local roadways with fewer than three lanes, most of the roadways with
multiple crash events have four or more travel lanes. The four roadways with the most midblock crashes are
majority six-lane roadways, as display in Figure 21. Poplar Avenue has the most intersection and midblock crashes.
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Midblock Crash Events

Figure 21: Roadways with the Most Midblock Crashes (Geographically located crash events)

Figure 22: Midblock Crashes
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Why Are Pedestrian Crashes Happening?
In this section the reported data are used to try to answer the question “Why are the collisions happening?” by looking at
the vehicular and pedestrian actions preceding collisions. Unfortunately, vehicle contributing actions were not recorded
in the data available, and the pedestrian contributing action data are limited.

Pedestrian Action
The contributing factors for pedestrian crashes in Memphis are difficult to ascertain from the data. While a ‘Pedestrian
Action’ field exists, the following characteristics of the reports limit its usefulness:




57% of crashes list pedestrian action as ‘No Data’
11% of crashes list ‘No Contributing Action’
7% of crashes list ‘Unknown Action’

Table 5 summarizes contributing pedestrian actions, excluding the three categories described above (for categories with
more than five crashes). Key findings include:




The top contributing factor was ‘Darting Running’
Second highest factor was ‘Walking in Roadway’
Third highest factor was ‘Crossing No Signal’

The prevalence of ‘Darting Running’ and ‘Crossing No Signal’ may indicate a need for additional marked crossings at
uncontrolled intersections or mid-block locations. It may also indicate the need for improved pedestrian infrastructure
at signalized intersections (e.g., crosswalk striping maintenance, longer pedestrian walk phase, etc.), as many pedestrians
do not cross the road at nearby signalized intersections. Crashes caused by pedestrians walking in the roadway will be
examined for sidewalk needs or improvements.
Table 5: Pedestrian Action (All crashes with reported pedestrian action)
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Pedestrian Action by Age

Figure 23 summarizes pedestrian action by age where data was available for both data fields (405 crashes). Key findings
include:






All age groups – Darting Running is the most frequent pedestrian action
Youth at or below age 12 -Almost 70% of crashes involve Darting Running
School age children (at or below age 18) - 7% of crashes involve Playing in the Roadway.
19-25 year olds - 31% of crashes involve pedestrians Walking in the Roadway
Seniors (over age 65) - are the most likely of all age groups to be hit because they are Not Visible.

Figure 23: Pedestrian Action by Age Group (All crashes)

Pedestrian Action by Location

Figure 24 summarizes the location of crashes by pedestrian action where data was available for both data fields (429
crashes), and Figure 25 maps crashes with the top three contributing pedestrian actions. Key findings include:




The top contributing factor (Darting Running) occurs consistently at intersections, near intersections
(10 – 50 feet from an intersection) and midblock (>50 feet from an intersection).
At signalized intersections, nearly 40% of crashes involved pedestrians crossing with the signal.
Walking in the roadways contributes to 35% of near intersection crashes.

This may again indicate a need for pedestrian education and improved pedestrian crossing infrastructure at intersections
(to encourage pedestrians to cross at them), as well as at uncontrolled intersections or midblock locations between
intersections. Opportunities may also exist for separating pedestrian and vehicle movements at signalized intersections
(e.g., to minimize conflicts between turning vehicles and pedestrians crossing in the crosswalk), given the relatively high
prevalence of crashes at signalized intersections that involve pedestrians crossing with the signal.

Figure 24: Pedestrian Action by Location Type (All crashes)

Alta Planning + Design | 20

Figure 25 shows the geographic distribution of the top three contributing pedestrian actions. As a reminder, over ¾ of
pedestrian collisions do not have a clear pedestrian action in the data, so are not shown on this map.
Key findings include:


The action ‘Crossing No Signal’, presumed to mean crossing a roadway at an unsignalized intersection,
contributes to many crashes in downtown and midtown. These areas may be appropriate for targeted
speed enforcement or new crossing infrastructure.



The action ‘Walking in Roadway’ is common along several major corridors such as North Hollywood
Street, Lamar Avenue, South Parkway/Park Avenue, and Winchester Road. These corridors all have
sidewalks, but will be examined during the supply analysis to determine if sidewalks are in a usable condition.

Figure 25: Most Common Contributing Pedestrian Actions (for crashes where a pedestrian action is documented)
Data considerations:



The top contributing factor (Darting Running) occurs at both signalized and unsignalized intersections. It is
unclear through this analysis whether Darting Running at signalized intersections is synonymous with ‘Crossing
Against Signal.’



The action ‘Crossing No Signal’ is observed primarily at unsignalized locations, but also seen at several
signalized intersections. The meaning of this action is therefore unclear.

Clear categories of pedestrian and motorist actions in future reporting will allow a better understanding of crash causes.
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Qualitative Pedestrian Safety Analysis
The section describes key safety issues for pedestrians in the City of Memphis based on field observation and
stakeholder interviews.

Roadway Barriers
Arterial roadways in the City of Memphis experience a disproportionate number of crashes along them in comparison to
their proportion of the full roadway network. With multiple travel lanes (4 or more lanes) and high posted speed limits.
(over 80% of arterial mileage is posted at 40 mph or greater), many of these roads have excess vehicle capacity as well.
These conditions encourage speeding, which increases collision severity and make it difficult for pedestrians to cross.

Signalized Intersections
Intersections along these major corridors often contain pedestrian accommodations like striped crosswalks, pedestrian
signals, and curb ramps. Still, many crashes occur at these intersections. The following safety issues remain at signalized
intersections:










Faded Crosswalks: The majority of crosswalks are the
standard marking of two parallel stripes and are often
faded, making them difficult for motorists to see.
Insufficient Crossing Time: Crossing distances at
major roadways intersections are long with few refuges,
and pedestrian signal heads in many locations do not
appear to provide sufficient time for pedestrian to
cross.
Slip lanes: Many intersections contain slip lanes, which
allow turning vehicles to yield rather than stop,
endangering pedestrians crossing this lane.
Permissive Left Turns: Many major intersections
Signalized crossing with five lanes and faded
allow left turns across signalized pedestrian movements.
crosswalks along Holmes Road.
This creates a conflict and can result in a crash when
the motorist is focused on oncoming traffic and not looking out for pedestrians in the crosswalk.
Missing Infrastructure: Many multi-lane intersections of arterials and collectors do not contain crosswalks,
further reducing awareness of pedestrians, including at locations where pedestrian activity was observed in the
field.

This pedestrian crossing has no marked crosswalk
despite the presence of pedestrian countdown
signals.

Slip lanes can be dangerous for pedestrians,
lengthening crossings and exposing them to faster
turning traffic.

Alta Planning + Design | 22

Unsignalized Crossings
In addition to challenges at signalized intersections, major roadways are unsafe to cross between intersections. Since
major roadways in Memphis often have long distances between signalized intersections, many pedestrians cross at
unsignalized intersections or midblock between intersections. These crossings require pedestrians to navigate several
lanes of fast-moving traffic, typically with no refuge at the halfway point. The following safety issues occur between
intersections






Insufficient Marked Crossings:
Best practice
suggests that pedestrians should not have to cross
more than two lanes of high speed traffic without
enhanced crossing treatments (e.g. refuge and/or
beacon) to supplement the marked crosswalk. Some
stand-alone Memphis crosswalks installed at pedestrian
activity points with 4-6 lanes create a perception of
safety that may not be warranted.
Long Distances between Marked Crossings:
Pedestrians often cross busy roadways outside of
signalized intersections because of the long distances
between crossings, particularly on commercial
corridors. Figure 26 shows several long distances
between crossings on Poplar Avenue and Union
Avenue where multiple crashes have occurred.
Crosswalk Visibility: Midblock crosswalk markings
should use a high visibility treatment, such as a
continental or zebra crosswalk, including near schools.

Midblock crossing of six lanes with no median
near Idlewild Elementary School along Union
Avenue.

Figure 26: Distance between signalized intersections along Poplar Avenue and Union Avenue
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Walkways
Missing or degrading sidewalks create challenges for pedestrians travelling along corridors, in addition to the crossing
challenges they face. Infrastructure challenges along corridors are summarized below.

Sidewalks
While Memphis has a comprehensive sidewalk network in place, many sidewalks are damaged and in need of repair.
Several other issues reduce the safety and usefulness of sidewalks:








Tree Uprooting: Old trees in the city have uprooted many
sidewalks, causing uneven surfaces that are difficult to maneuver.
These trees are a valuable asset to the city, so removal is not a means
to address this problem.
Lack of Buffer: Many sidewalks have no buffer from the roadway,
creating an uncomfortable space for pedestrians along higher speed
roadways. In many cases, a buffer that previously existed was
removed to widen the roadway within a constrained right-of-way.
Obstructions: Utility poles as well as benches, signs, garbage cans,
and newspaper stands block the sidewalk along many roadway
corridors. Utility poles in particular are expensive to relocate and
constrained by available right-of-way.
Driveways: Long stretches of driveways break up many sidewalks
creating conflict points between pedestrians and motorists. From
observations, many driveways do not appear to meet the cross slope
requirements of ADA (cross slope of 2% or less).

Wide and frequent driveways
create additional conflict points for
pedestrians and motorists.

Lack of Accessibility for Pedestrians with Disabilities
While the sidewalk issues above are challenging to all pedestrians, they are especially difficult for the disabled population
to navigate. Wheelchair users are often forced into the roadway because of uneven sidewalks or sidewalk obstructions,
endangering themselves and motorists. Locations near housing serving disabled populations, medical institutions,
and along key corridors such as Madison Avenue and Poplar Avenue should be prioritized for improvements
to support these populations. The following issues impact pedestrians with disabilities in particular:




Sidewalk Deterioration: In addition to damage caused by trees, many sidewalks are generally deteriorating,
making them impassable for pedestrians with disabilities. Sidewalk gaps also restrict movement along otherwise
preserved segments of sidewalks.
Obstructions: Better enforcement is especially needed to prevent businesses from obstructing the sidewalk in
violation of the sidewalk ordinance.

A degraded sidewalk that would be impassable for a
wheelchair user forces this man to travel in the
roadway.

Obstructions like trash cans and debris prevent use of
otherwise suitable sidewalks. Enforcement and
Alta Planning + Design |
education campaigns could reduce this issue.
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Behaviors that Impact Pedestrian Safety
Field observations revealed behaviors by both motorists and pedestrians that impact pedestrian safety.

Motorist Behavior
Like many US cities, the roadway network in Memphis has over the last 75-100 years been designed and operated
primarily to serve motorized traffic. This likely contributes to an observed and reported culture of deference to motor
vehicles. The following behaviors were noted:




Crosswalk Noncompliance: Observations indicate that motorists generally do not yield to pedestrians in
crosswalks, with the exception of crosswalks with pedestrian Hybrid Beacon signals. Stakeholders indicated in
interviews that yielding is uncommon.
High speeds: Motorists were observed travelling at high speeds on major corridors.

Pedestrian Behavior
Pedestrians were observed making risky movements during field observations. These behaviors may result from a lack of
infrastructure provided for pedestrian mobility, as well as by the motorist behaviors described above.




Crossing Locations: Many pedestrians were observed crossing roadways near intersections but not within the
designated crosswalk. This may results from a sense that intersection crossings are unsafe, or may occur
because pedestrians do not want to wait for signals to cross.
Walking in Roadway: Pedestrians were observed travelling in the roadway next to sidewalks. In at least one
case, a wheelchair user was observed travelling in the roadway next to damaged sidewalk.

Many pedestrians were observed crossing roadways
near intersections but not within marked crosswalks.
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Groups of pedestrians were seen walking in the
roadway where sidewalks are narrow and contain
obstructions.

Summary of Findings
This section summarizes the key findings of the quantitative and qualitative crash and safety analyses.

What
1,725 unique crash events occurred in the City of Memphis between 2007 and 2011, with the following distribution.


Seventy-five crashes, or four percent of all crashes, resulted in a fatality.



The highest density of crashes occurs in downtown and midtown Memphis, where the highest pedestrian
activity is expected.



Concentrations of crashes also occur around Frayser Boulevard to the north, west of Interstate 55 between
Raines Road and Shelby Drive to the south, and along Knight Arnold Road to the southeast.



Crash density is notably low in East Memphis compared to the rest of the central city.

When
Pedestrian crashes are distributed over time as follows:


Pedestrian crash events peak in the afternoon and evening, but the evening peak is much higher.



Crashes occur at a higher rate during morning commute times within a quarter mile of high schools.



Pedestrian crashes are fairly evenly distributed throughout the week, and are lowest on Sundays and highest on
Fridays.



Crashes occur throughout the year with some peaking in April and May and again in October.

Who
Crash frequency and geographic distribution vary by age group as follows:


Youth aged 10 to 19 are overrepresented in pedestrian crashes. Crashes involving youth 18 years old or
younger constitute 30% of pedestrian crashes.



Children below age 12 are over-represented in crashes near elementary and middle schools, as well as in
afternoon crashes.



High school age youth are marginally overrepresented near high schools, and overrepresented in morning
crashes near high schools.



Many crashes with youth occur on multi-lane roadways, but clusters are also observed on local roadways in
neighborhoods north and south of downtown both inside and outside of the I-40/I-240 loop.



The 65 and over population is underrepresented in crashes. This may be a result of less walking in this age
group and/or greater exercise of caution by this group.

Where
Crash locations reveal the types of roadways that act as barriers to pedestrian travel in Memphis.
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Intersection Crashes



More than 40% of pedestrian crashes occur at intersections, and another 20% of all crashes occur near
intersections but not within them. The latter finding matches with observed behavior where many pedestrian
choose to cross near rather than at intersections.



More than 40% of crashes at intersections occur at signalized intersections, and the majority of trop crash
locations (20 of 24) are signalized intersections. Only 3% of intersections city-wide are signalized.



Fourteen of twenty-four top crash locations are located on major commercial corridors, ten of which contain
sidewalks, striped crosswalks, and countdown signals. Half of these locations contain at least one crossing with
six or more lanes. Safety issues were identified at signalized intersections along arterial roadways during field
observations, and include faded crossings, insufficient crossing times, slip lanes, permissive left turns, and
missing infrastructure.



Arterials are overrepresented in all intersection crashes. Over 75% of crashes take place at an intersection
where at least one leg is an arterial roadway. 1/4 of crashes occur at major intersections where two arterials
meet. Arterial-arterial intersections make up just 5% of intersections in Memphis.

Midblock Crashes



35% of pedestrian crashes occur midblock (between intersections).



Over 50% of midblock crashes occur on arterials, which constitute only 18% of all road mileage in Memphis.
Similarly, over 50% of crashes occurred on roads with 4 or more lanes. Crashes between intersections on
arterials align with field observations that there are insufficient safe crossings of these roadways between
signalized intersections.



For midblock crashes, injuries are more likely to be fatal on higher-speed roadways, while the likelihood of a
crash resulting in no injury is higher on low-speed roadways.



The four roadways with the most midblock crashes are majority six-lane roadways. Poplar Avenue has the most
intersection and midblock crashes.

Why
An examination of the contributing factor to crashes yielded the following findings:


Contributing factors are not routinely recorded, limiting the ability to understand behaviors of pedestrians and
motorists involved in crashes. 57% of crashes list pedestrian action as ‘No Data’, 11% of crashes list ‘No
Contributing Action’, and 7% of crashes list ‘Unknown Action’.



The top contributing factor overall and within all age groups was ‘Darting Running’. Almost 70% of crashes
involving youth at or below age 12 involved Darting Running. This contributing factor occurs consistently at
intersections, near intersections and midblock.



The second highest contributing action, ‘Walking in Roadway’, is common along several major corridors such
as North Hollywood Street, Lamar Avenue, South Parkway/Park Avenue, and Winchester Road. This confirms
field observations of many pedestrians travelling in the roadway where sidewalk deterioration or obstacles exist.
31% of crashes with pedestrians between ages 19 and 25 involve Walking in the Roadway.



The third highest contributing action, ‘Crossing No Signal’, is common in downtown and midtown.



Playing in the Roadway contributed to 7% of crashes involving school age children (at or below age 18).



Seniors (over age 65) are the most likely of all age groups to be hit because they are ‘Not Visible.’
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Preliminary Recommendations
The following potential solutions are recommended for consideration to address the safety issues identified through
quantitative and qualitative analysis. Many potential solutions focus on addressing arterial roadways, due to their notable
presence in the collision data as follows:




75% of all intersection crashes occur at an intersection that includes an arterial
o

Arterial-Arterial intersection represent > 25% of intersection crashes

o

Arterial-Local intersections represent > 30% of intersection crashes

Over 50% of midblock crashes occur on arterials

Table 6: Safety Issues and Potential Solutions

Issue
Signalized Intersections (18% of all crashes)

Potential Solution



42% of all intersection crashes occur at signalized
intersections.









Reduce number of lanes on select arterial or collector
roadways
Decrease walk phase assumed speed to accommodate
pedestrians of all ages and abilities
Add crosswalk markings at all intersections
Regular maintenance of crosswalk markings
High visibility crosswalks at high crash intersections
Protected left-turn phase at large intersections
Leading pedestrian intervals
Targeted enforcement of yielding to pedestrians
Slip lane removal or raised crossings at slip lanes

Unsignalized Intersections (25% of all crashes)


58% of all intersection crashes occur at
unsignalized intersections.



Reduce number of lanes on select arterial or collector
roadways
Install marked crosswalks with appropriate crossing
enhancements (e.g., median refuge island, beacon) at
activity generators like schools along corridors with few
signalized intersections
Increase the frequency of marked pedestrian crossing
opportunities along arterial roadways, particularly in areas
with high pedestrian activity
Targeted enforcement of yielding to pedestrians

Near Intersections (21% of all crashes)


31% of crashes near intersections occur near
signalized intersections




Consider treatments described in Signalized Intersections
and Unsignalized Intersections above
Targeted pedestrian enforcement once appropriate
accommodations have been provided at signalized
intersections
Targeted enforcement of yielding to pedestrians at marked
crossings
Safety campaigns encouraging pedestrians to utilize new
and upgraded marked crossings
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Issue
Mid-block Crashes (35% of all crashes)

Potential Solution


Over 50% of midblock crashes occur on arterials

Long distances between marked crossings
Insufficient pedestrian crossing treatments
Midblock crashes on local streets (38% of
midblock crashes)
Sidewalks
Sidewalk quality








Walking in Roadway third most common
pedestrian action



Raised median refuges for midblock crossings, active
warning beacons, or pedestrian hybrid beacons depending
on roadway context
Reduce number of lanes on select arterial or collector
roadways
Same as above
Same as above
Traffic calming in neighborhoods with high prevalence of
crashes
Sidewalk upgrades near housing serving disabled
populations, medical institutions, and along key
commercial corridors with high prevalence of crashes
Sidewalk upgrades on corridors with concentration of this
crash type
Study corridors for potential installation of midblock
crossings

Youth
Youth age 10 to 19 overrepresented in pedestrian
crashes; youth 18 years old or younger represent
30% of pedestrian crashes

Children below age 12 are over-represented in
crashes near elementary and middle schools
Crashes occur at a higher rate during morning
commute times within a quarter mile of high
schools; overrepresentation of high-school aged
youth in morning crashes
Injury Severity













Injury severity relates to posted speed

Data
Vehicle contributing actions not recorded in data
available.
Pedestrian Action field incomplete or
uninformative
Location data
Improve data collection and storage processes
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Safe routes to school programs
Safety campaigns reminding drivers to reduce speeding and
watch for children
Reduced speed limits in school zone
Citywide lane reductions and lower design speeds
Safe routes to school programs
Safety campaign encouraging safe/defensive driving near
schools
High visibility crossings near schools
Traffic calming (speed bumps or variable message signs)
Targeted police enforcement near high schools during
morning commute hours
Education of high school drivers regarding safe driving
practices near school
Reduced citywide posted speed limits or in higher
pedestrian activity areas
Road diets on select arterial corridors
Targeted speed and yielding to pedestrian enforcement on
high crash corridors



Add vehicle contributing action to pedestrian data



Work with police to improve completion of pedestrian
action field and clearly define the meaning of each category
within this field
Work with police to consistently document crash location;
consider in the field GPS readings
Standardize data collection and storage practices and have
regular training




