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TECHNICAL SUMMARY
Background

The number of pedestrians killed in United States traffic crashes has declined over 40% since
peaking in the late 1970s and early 1980s. Still, in 2005 there were 4,881 recorded pedestrian
fatalities, representing 11% of all U.S. traffic deaths (NHTSA, 2006, Table 53). In urban areas
where pedestrian activity and traffic volumes are greater compared to rural areas, pedestrians
often comprise 25% of traffic deaths or more.

During the 1970s, a research project series sought to identify causal factors of pedestrian crashes
and appropriate countermeasures. The research by Snyder and Knoblauch (1971) focused on
urban pedestrian crashes, but subsequent studies extended the methodology to rural and freeway
crashes (see Stutts et al., 1992, for a review). From this research evolved the basic pedestrian
crash “typology” to describe behaviorally similar pre-crash actions that lead to characteristic
pedestrian-motor vehicle collisions. The aim in typing crashes is to gain a better understanding
of underlying factors and causes so that appropriate countermeasures can be developed.

During the late 1990s, the National Highway Traffic Safety Administration also developed the
concept of pedestrian safety zones, to focus improvements where the problem is greatest. By
concentrating efforts where the majority of the problem or the target audience exists, funds are
used more efficiently and activities that would be prohibitively expensive if applied to an entire
community can be applied for greatest benefit on a smaller scale. For example, in Phoenix six
circular zones and one linear zone were identified that accounted for 54.9% of the city’s older-
adult crash population in about 4.6% of the land area (Blomberg & Cleven, 1998).

Project Goals and Objectives

The overall goal was to reduce pedestrian deaths and injuries in a large urban environment by
implementing a long-term pedestrian safety program within the jurisdiction. The specific project
objectives were to work with stakeholders in the community to:

1. Obtain and analyze pedestrian crash data to identify zones of high incidence of pedestrian
crashes and the special characteristics of those crashes;

2. Identify and implement a comprehensive program of educational, engineering, and

enforcement strategies (see Chapter 4 for details) to address the problems identified;

Evaluate the safety benefits of the program; and

4. Document the process for other cities or urban areas that may want to replicate the
process.

(98]
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Project Site

The project was conducted in Miami-Dade County, Florida. This location was selected because
of the significant pedestrian injury and fatality problems the area was experiencing. In 2001, just
before the project began, Florida was the fourth-largest State in terms of population (16.4
million), but ranked first in the number of pedestrian fatalities (489). In Florida, Miami-Dade
County (in 2001) led the State in pedestrian deaths and injuries.

In addition to its large urban population (2.4 million people) and significant pedestrian safety
problem, there were a number of other reasons that led to the site choice, including excellent
sources of available data, multidisciplinary interest among local agencies, and strong leadership
and support from the State and county level.

Study Methodology
Local Partnership Development

Several partnerships were developed between local, regional, and State agencies to promote a
sustainable program and capitalize on existing activities. Key partners included departments of
transportation, injury prevention coalitions, the Miami-Dade County Metropolitan Planning
Organization (MPO), and others.

Study Design and Data Sources

This study reports on the results of a comprehensive pedestrian safety program implemented in
Miami-Dade County. The design for the Miami-Dade pedestrian demonstration included the use
of pedestrian crashes as the sole outcome measure of effectiveness. While intermediate measures
of pedestrian and driver behavior have been used in other evaluation studies of pedestrian
countermeasures, they were not feasible in the current effort for two reasons. First, the
interventions in the project were to be comprehensive and therefore would cover a multitude of
potentially relevant behaviors, most of which would be difficult or costly to measure in a valid
and reliable manner. Second, the available pedestrian crash data for Miami-Dade, both baseline
and post-interventions, were sufficiently large to support a sensitive assessment of program
success based on the ultimate crash reduction outcome measure.

With crashes as the project’s evaluation measure, effort turned to building a database of crashes
to support analyses of effectiveness. This involved selecting a source for crash data, retrieving

and coding the data, and defining appropriate subsets for analysis for the years 1996-2004.

Data Collection and Processing

The Florida Department of Highway Safety and Motor Vehicles (DHSMV) database consisting
of all the State’s reported pedestrian-related crashes was the original data source used for the
countywide crash evaluation. Additional effort was required to refine the data, assign crash types
using Pedestrian and Bicycle Crash Analysis Tool (PBCAT) software, and perform address
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matching to locate the crash event within the electronic street map of a geographic information
system (GIS).

Data Sample

Over the nine years of the project period examined, there were 17,308 total pedestrian crashes in
the DHSMV Miami-Dade County, which included 724 fatal crashes (4.2%). After screening and
geocoding all crash reports, a total of 15,472 pedestrian-motor vehicle crashes remained, which
were used in the zone analysis. Of these, there were 670 fatal injuries reported and 3,002 crashes
involving serious injury. Crashes fluctuated during the years of the study period, with an
apparent downward trend in total crashes from 1996 to 1999, before the program
countermeasures were implemented. Most of the countermeasures were implemented after
January of 2002, so the “before period” used in the analysis is 1996 through 2001, and the “after
period” is 2002 through 2004. The year 2002 was selected as the first year of the after period
since some countermeasures were implemented near the beginning of 2002.

Generating Pedestrian Crash Maps

The team produced maps of pedestrian crashes for the before-analysis period of 1996-2001. A
crash location (pin) map was analyzed to reveal different crash-related factors, such as age of
pedestrian, injury severity, light conditions, and crash type, based on data from the police report.
The pedestrian crash data was combined with other Miami-Dade County GIS data to show the
relationship of crashes to other spatial data, such as locations of schools, nursing homes, transit
stops, and aerial images. These and other pedestrian crash maps were also later used at the zone
level (see next section) in the process of countermeasure development.

Identification of High-Crash Zones and Problems

Crash density per acre was calculated using GIS to identify high-crash areas, corridors, and
intersections for prioritizing countermeasure resources. Based on this analysis, four zones were
identified for further investigation and targeted pedestrian safety measures. These zones included
South Beach, Liberty City, Little Havana, and Little Haiti, shown in Figure 10. The area size of
the identified four zones is 9,891 acres, less than 1% of the total area size of Miami-Dade
County. However, from 1996 to 2004, the number of pedestrian crashes in the four zones
comprised about 20% (3,078 of 15,474 crashes) of the total number of pedestrian crashes in
Miami-Dade County.



Miami-Dade High-
Pedestrian-Crash
Zones

227 [
Figure 1. Miami-Dade High-Pedestrian-Crash Zones.

For each zone, detailed crash maps were generated to show the pedestrian crash patterns that
have occurred along various corridors and at certain intersections. Crash data were further
analyzed by mapping crashes by pedestrian age, time of day, and other factors. This analysis
revealed several general trends that further distinguished each study zone’s pedestrian problems.

In each of the four identified high-crash zones, a detailed review was conducted of the crash
maps plus individual police crash reports. Project team members also conducted on-site
investigations of the high-crash zones and visited many of the high-crash corridors and locations
within each of these zones. Site reviews included observing motorist and pedestrian behaviors,
identifying obvious or potentially problematic roadway features that could contribute to
pedestrian crashes; and listing potential engineering, education, and enforcement treatments.
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Description of Study Zones

The four zones had several common pedestrian safety and operational issues, some of which
were addressed through engineering treatments after the end of this study period. The zones also
had many behavior-related concerns in common, such as:

Motorists failing to yield to pedestrians in crosswalks and at unsignalized intersections;

Motorists running red signals, particularly those making turns on red;

Pedestrians walking or running into the street at midblock in front of on-coming traffic;

Unaccompanied young school children walking to school and crossing wide streets; and
Pedestrians crossing against the traffic signal or at midblock between parked cars.

Below is a brief description of some of the specific issues within each of the zones:

e South Beach—Many crashes involved young adults and older pedestrians, and a high-
night-time-crash problem.

e Liberty City and Little Haiti—Many crashes involved young children who were struck
by motor vehicles. However, some of the crashes involved adults and older adults,
particularly those trying to cross wide (4- and 5-lane) streets.

e Little Havana—Little Havana’s population is largely Hispanic, with a substantial
percentage of people of Cuban origin. A high percentage of the pedestrian crashes
involved older pedestrians of Hispanic descent.

These safety concerns helped local, county, and State officials determine which countermeasures
were needed in each zone.

Description of Pedestrian Safety Treatments
Drawing on the pedestrian safety issues identified, a total of 16 pedestrian safety treatments were
targeted to areas within Miami-Dade County, and particularly within the four selected zones (see

Table 1 for details). Countermeasure implementation began at different times and many have
continued beyond the end point of the project.
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Table 1. List of Countermeasures Implemented.

Countermeasure

Start
Year

Location*

Educational Countermeasures

WalkSafe Program and Ryder Trauma Center Classroom Education—Program
aimed at reducing the incidence of children struck by vehicles by educating
elementary-school-age children and their teachers, parents, and communities about
traffic safety. The program used an educational training intervention, appropriate
engineering countermeasures, and an enforcement component to help achieve its goal.
An evaluation of the program can be found in Hotz et al. (2004).

2003

LC,LH

Pedestrian Safety Message Mounted in Bus and Metrorail Train Posters—
Included six sets of different pedestrian education posters aimed at increasing
pedestrian safety practices, including safe practices when walking at night. The
posters’ safety messages were in English, Spanish, and Creole. The target audiences
were primarily adults.

2003

County-
wide

Walk to School Day Sponsored by SAFE KIDS Walk This Way—Thousands of
students from 8 schools participated in Walk to School Day. The National SAFE KIDS
Campaign provided banners, signs, pedestrian safety pamphlets, and walkability
surveys. Over 100,000 copies of the “Walking Through the Years” brochure were
distributed at events from 2001 to 2005, as well as 10,000 retro-reflective zipper pulls
and wrist bands.

1999

County-
wide

Pedestrian Education by the Community Affairs Bureau of the Miami-Dade
Police Department—The Pedestrian Safety Section of the Miami-Dade Police
Department’s Community Affairs Bureau made numerous traffic safety presentations
in schools, distributed several safety booklets and material, and helped establish the
WalkSafe Miami program. The target audiences were primarily children.

1999

County-
wide

Haitian Creole Elementary School and Older Pedestrian Safety Education
Programs—The elementary school program consisted of four 45-minute workshops
conducted at three elementary schools, reaching 389 children. Both programs were
supported by radio advertisements, Haitian Web sites, a brochure in Haitian Creole,
and Haitian Creole trading cards.

2001

LC

Brochure: Safety Tips for Pedestrians in Haitian Creole—Pamphlet that provides
pedestrian safety advice to adults. These were handed out at senior centers and social
service providers.

2002

LC

Heroes of Haitian Independence Trading Cards—Four cards that each depict a hero
of Haitian independence on one side and provide pedestrian safety tips on the other.
These were distributed at senior centers, schools, and health fair events.

2002

LC

Public Service Announcements (PSAs)—PSAs about pedestrian safety were
distributed and broadcasted on city and county access channels in Spanish and English
and on selected Spanish-speaking radio stations.

2003

County-
wide

Brochure: Pedestrian, Walk Safely—Brochure providing families with the
pedestrian safety advice in both English and Spanish. Brochures were delivered to
organizations such as the Miami-Dade School Board, hospitals, public libraries, police
departments, and elected officials’ offices.

2002

LC,LH

10

Walking Through the Years: Pedestrian Safety for Your Child—Brochure (in
English and Spanish) providing safety guidelines to parents and caregivers to help
protect children from pedestrian crashes. Brochures were delivered to organizations
such as the Miami-Dade School Board, hospitals and medical departments, public
libraries, police departments, and elected officials’ offices.

2002

LC,LH

11

Pedestrian Safety Workshops for Older Populations—The Miami-Dade MPO
pedestrian-bicycle coordinator began providing workshops on pedestrian safety to older
pedestrians and groups working with older populations in 2002. Presentations were
made at more than 20 assemblies and senior health fair events.

2002

SB, LC,
LH
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# Countermeasure Start Location*
Year

Educational Countermeasures

12| Walking Through the Years: Pedestrian Safety for the Older Adult—Booklet 2002 SB, LH
prepared for older (65+) adults and implementers of programs for older adults.
Brochures were delivered to organizations such as the Miami-Dade School Board,
hospitals and medical departments, retirement homes, public libraries, police
departments, and older affairs and elected officials’ offices.

13| Caminando a Traves de los Anos: Seguridad para Peatones de Tercera Edad 2002 SB, LH
(65+)—Booklet in Spanish prepared for implementers of pedestrian programs for the
older (65+) adult. Brochures were delivered to organizations such as the Miami-Dade
School Board, hospitals, retirement homes, public libraries, police departments, and
older affairs and elected officials’ offices.

14| Nighttime Conspicuity Enhancements—More than 400 posters on nighttime 2002 SB, LC,
conspicuity related to pedestrian safety were distributed to organizations to display in LH
public buildings.

Enforcement Countermeasures

15| Enforcement of Driver Yielding Behavior Study, Two Police Pedestrian Safety 2002 SB
Training Programs, and Enforcement—Van Houten and Malenfant (2003)
conducted a study of driver yielding behavior and enforcement at four crosswalks in
two high-crash corridors in Miami Beach. For enforcement results, review Van Houten
and Malenfant (2003). Additionally, police officers in Miami Beach and Miami
Springs received training on pedestrian safety and enforcement activities.

Engineering Countermeasures

16| Florida Department of Transportation Engineering Projects Related to 2002 County-
Pedestrians—During the implementation period of January 2002 through December wide
31, 2004, numerous engineering and roadway treatments were implemented by FDOT.
These included measures such as adding raised medians on selected multilane roads,
installing missing sidewalk links, installing pedestrian warning signs at specific
locations, revising traffic signal timing, implementing safer facilities in selected school
zones, and others. Over $6.5 million in pedestrian safety projects were programmed or
implemented on 12 corridors.

* SB = South Beach, LC = Liberty City/Little Haiti, LH = Little Havana

Analysis and Results
Countywide Crash Evaluation Results

For the countywide pedestrian crash evaluation, several control groups were identified to remove
the effects of preexisting downward trends and other changes that could be mistaken for program
effects. These control groups included Broward County (the county just north of Miami-Dade
County that includes Ft. Lauderdale), the six metropolitan counties in Florida (Duval,
Hillsborough, Pinellas, Palm Beach, Orange, and Broward Counties, combined), and all Florida
pedestrian crashes (excluding Miami-Dade County).

It was not considered feasible to determine the effect of each of the individual countermeasures
on pedestrian crashes, since several of the treatments had similar or overlapping implementations
and target populations. Thus, the evaluation focused on the overall pedestrian safety program.
Multivariate intervention auto-regressive integrated moving average (ARIMA) time series
analysis was used to determine the overall impact of the program.
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To account for changes in the underlying population, the monthly counts were turned into rates
per 100,000 population. The monthly total pedestrian crash rates are illustrated in Figure 51. The
12-month moving average in each series is also shown to help with interpreting or identifying the
trends.

‘ —o— Miami-Dade County Broward County Six Metropolitan Counties —<— Statewide (No Dade)

10.0
B Jan 2002 Jan 2003 Jan 2004

2.0

Total Pedestrian Crashes Per 100,000 Population

1.0

0.0

O © © O I I I I 0 0 W W O O D O O O O O d d d o4 N N N N OO M M M § < S

§8885355388833838838858888§88538383333

> 2 222 222222222222 C 2222222222222 CEZ

s 5 © s S5 © s S © s S5 © s S © 8 S © a 5 © s 5 © s 5 ©

S5 08S<<"08S<IT>"08c5°08c"08S<<~"08S<<>08c°508<"0
Month-Year

Figure 2. Monthly Pedestrian Crashes per 100,000 Population in Miami-Dade County,
Broward County, Six Metropolitan Counties (Combined), and Statewide From 1996-2004.

Miami-Dade had higher pedestrian crash rates than any of the other series, including the rest of
Florida. The decrease in pedestrian crashes in Miami-Dade County is much more apparent in the
per-capita figure, and it does appear to coincide with the time period during which the pedestrian
safety program was underway. However, also apparent in the other control series are downward
trends in pedestrian crashes that began some time before the interventions in Miami-Dade
County. This downward trend is also apparent in the Miami-Dade County series, but is much
more gradual than the sharp decrease in the pedestrian crash rate that began in early 2002. It is
unknown why pedestrian crash rates were slowly decreasing in Florida during the time period
shown, but some evidence shows that the drop could partly be a sign of decreased walking
activities. Census data show that from 1990 to 2000, the percentage of people walking to work
dropped from 2.51% to 1.71% in Florida. In Miami-Dade County, the percentage of people
walking to work dropped from 2.53% to 2.15% (Census, 2000). It was important to remove this
trend from the Miami-Dade County series before evaluating the effect of the interventions; thus,
control series were included in the analyses. Also note that the pedestrian crash rate in Miami-

XV



Dade actually appears to have leveled off in early 2001 and then began to increase in the later
half of 2001. At this point there is a “bump” in the pedestrian crash rate. A similar bump can be
seen in the Broward County series around January 2003. In other words, the pedestrian crash rate
in Miami-Dade County was increasing in late 2001 before the countermeasure program was
implemented, beginning in early 2002.

To determine the overall impact of the pedestrian safety program, ARIMA time series analysis
was used (Box & Jenkins, 1970; Box & Tiao, 1975). Based on the timeline in which
interventions were implemented in Miami-Dade County, three different intervention points were
tested in each model: (a) January 2002, (b) January 2003, and (c) January 2004.

Below is a summary of the key findings from the ARIMA countywide time series evaluations:

1.

The first significant effect of the pedestrian safety program on overall pedestrian crashes
was the intervention point in January 2003. The total effect of the Miami-Dade pedestrian
safety program was estimated to be a 13.3% reduction in pedestrian crashes based on
using Broward County as a control series, and an 8.5% reduction based on using the six
metropolitan counties or the statewide crash rates as control series. These reductions were
significant at the .05 level. The benefits of the pedestrian safety program continued
beyond 2003 in that the average number of pedestrian crashes in 2004 remained lower
than the pre-2003 level. However, there was no independent additive reduction detected
that could be associated with the pedestrian safety activities conducted during 2004. The
ARIMA analyses showed that there was a large reduction in pedestrian crashes in Miami-
Dade County during the combined 2003-to-2004 time period after adjusting for other
temporal trends (e.g., fuel prices and changes in traffic safety laws) and seasonality using
the various comparison series of Florida jurisdictions. The conclusion that this reduction
can largely be attributed to the overall pedestrian safety program is supported by the fact
that the reductions in Miami-Dade pedestrian crashes were consistently larger than those
for other Florida jurisdictions, regardless of how the comparison group was formed.

Thus, pedestrian crashes in Miami-Dade County were reduced by about 180 per year for
a total of 360 fewer pedestrian crashes during the two-year 2003 and 2004 "after" period.
A possible cause of this reduction is the combined pedestrian safety program efforts that
began in 2003. The fact that pedestrian crashes per month leveled off during 2004 may
indicate that additional countermeasures (or increased countermeasure intensity) are
needed to achieve additional reductions in the monthly rate of pedestrian crashes after
2004, or that additional data points are necessary to be able to detect any additional
independent effect of the activities in 2004.

Several of the countermeasures that were part of the overall pedestrian safety program
were directed at reducing crashes among children. One of the primary countermeasures
was the “WalkSafe” program, which was a countywide pedestrian safety education
program implemented in virtually all of the Miami-Dade County elementary schools.
Examination of pedestrian crashes for children (considering ages 1 to 13 and 5 to 12
separately, to better account for elementary age children affected by the intervention)
showed mixed results on a countywide basis. Although Miami-Dade experienced a large
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decrease in pedestrian crashes among children after January 2003, so did some of the
control jurisdictions. Specifically, the analysis results showed a significant reduction in
child pedestrian crashes as of January 2003, using Broward County as the control series,
which would correspond to an 18.5% decrease. However, the results of the analysis did
not indicate a significant change (.05 level) in the child pedestrian crash rates using the
six metropolitan county or statewide control series. This result was clearly affected by the
continuing drop in child pedestrian crashes statewide and in the six metro areas,
particularly since October 2000.

Such gradual but steady reductions in crashes in these two control groups may have been
the result of factors such as less walking exposure (e.g., fewer children walking to
school) and/or the result of statewide pedestrian safety initiatives carried out by FDOT in
recent years. The Miami-Dade pedestrian safety education program “WalkSafe” was
initiated in the latter part of 2003, and thus the full benefit of the educational program
may have occurred later than the January 2003 intervention period. More discussion of
such an evaluation for the high-crash zones is provided later.

The ARIMA analysis of 14- to 64-year-olds’ pedestrian crash rates indicated a significant
reduction among this age group in Miami-Dade County starting in January 2003,
regardless of the control group used. There was a downward trend in crashes involving
this age group in each of the control groups, as well as a steeper downward trend in
Miami-Dade County. Using the statewide control series to estimate the magnitude of this
effect, the 2003 intervention date was associated with a 0.60 monthly reduction in
Miami-Dade 14- to 64-year-olds’ pedestrian crashes per 100,000 population, or about an
8.6% annual reduction in the average level prior to the pedestrian safety program.

The average crash rate for older pedestrians (those 65 and older) was lower in Miami-
Dade County and also in each of the control groups in the after period compared to the
before period. None of the ARIMA models, however, indicated a significant change in
the 65-and-older pedestrians’ rates in Miami-Dade County at any of the intervention
points after controlling for variability using the control series. More discussion on this
issue is provided later, particularly with respect to Little Havana, where several
countermeasures were directed at older Hispanic pedestrians.

The effects of the three-year program were also examined with respect to gender and time
of day. These analyses showed mixed results, with generally greater reductions in crashes
for males and during daylight hours (between 10 a.m. and 6 p.m.) when compared to
Broward County crashes.

Zone-by-Zone Crash Evaluation Results

In addition to the countywide crash analysis, the project team evaluated changes in pedestrian
crashes in each of the high-crash zones that were targeted for countermeasure implementation.

For the zone analysis, numbers of pedestrian crashes (not crash rates) were used. Since no
untreated control sites were available for this analysis, the resulting crash effects are less precise
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than if acceptable control zones had been available. This analysis was primarily intended to
document the trends in pedestrian crashes for the specific pedestrian age and ethnic groups which
were the targets of the countermeasures in those zones. Nonparametric tests (e.g., Mann-

Whitney-U tests) were used for statistical significance testing, since the data were not normally
distributed. The major findings appear in Table 33 and are summarized below:

1. Pedestrian crash frequency in Liberty City and South Beach decreased significantly for
all pedestrian crashes from pre-program period to post-program period, while Little Haiti
and Little Havana showed no significant changes in overall monthly crash frequency.

Results of the tests for statistical significance are shown in Table 33.

Table 2. Mean Difference in Monthly Crashes From Before Period to After Period.

Pre-Program Post-Program Mann-
Period Period Whitney
(1996/01-2002/01) (2002/02-2004/12) Mean T-TEST | U-TEST
Age Group | Crash Zone | Mean Std. Dev. | Mean Std. Dev. Diff. p-value | p-value
Total Liberty City 10.21 3.68 7.60 2.70 -2.605 0.000%* 0.000%*
Little Haiti 4.77 1.95 4.71 2.55 -0.053 0.905 0.798
Little 6.60 3.01 6.89 245 0.283 0.629 0.476
Havana
South Beach 8.29 2.97 6.46 2.80 -1.831 0.003* 0.004*
Child Liberty City 2.89 1.81 2.11 1.32 -0.776 0.026* 0.023*
Pedestrian Little Haiti 1.30 1.15 0.83 0.89 -0.473 0.035% 0.047*
(1-13) Little
0.68 0.80 0.43 0.61 -0.256 0.096 0.125
Havana
South Beach 0.29 0.51 0.11 0.32 -0.173 0.070 0.079
School-Age | Liberty City 2.18 1.51 1.37 0.97 -0.807 0.005* 0.003*
Child Little Haiti 0.96 0.99 0.66 0.72 -0.302 0.112 0.182
Pedestrians Little
(5-12) Havana 0.48 0.71 0.31 0.53 -0.165 0.224 0.308
South Beach 0.22 0.45 0.09 0.28 -0.133 0.110 0.116
Adult Liberty City 5.90 2.28 4.89 2.62 -1.018 0.041%* 0.026*
Pedestrian Little Haiti 2.74 1.69 3.00 1.97 0.260 0.480 0.543
(14-64) Little
3.60 2.09 3.91 1.65 0.312 0.441 0.297
Havana
South Beach 6.26 2.48 4.80 2.21 -1.460 0.004* 0.007*
Old Liberty City 0.68 0.80 0.43 0.61 -0.256 0.096 0.125
Pedestrian Little Haiti 0.41 0.57 0.34 0.68 -0.068 0.589 0.305
(>=65) Little
1.73 1.71 2.11 1.41 0.388 0.246 0.080
Havana
South Beach 1.36 1.23 1.34 1.19 -0.013 0.958 0.989

Note. A * indicates significance at <.05. Only two-tailed tests were conducted.

2. For crashes involving school-age (age 5 to 12) child pedestrians, only Liberty City
experienced significant decreases from the pre-program period to the post-program
period. Liberty City, which had been identified as having the highest concentration of
child pedestrian crashes in the pre-treatment period, experienced the greatest absolute
reduction in child pedestrian crashes after the pedestrian safety program was
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implemented. For the four zones combined, there was an overall decrease of child
pedestrian crashes from 3.84 per month (46 per year) to 2.43 per month (29 per year), a
reduction of about 37%.

The child pedestrian safety education program “WalkSafe” was initially implemented at
all of the schools in Liberty City and was next implemented in Little Haiti, and then to
approximately half of the 200 elementary schools throughout Miami-Dade County.
Therefore, one might expect that any effect on reduced child pedestrian crashes would be
more pronounced in those zones (i.e., Liberty City and Little Haiti) where the education
programs began sooner and were also most intense. In fact, the largest absolute
reductions in child pedestrian crashes occurred in these two zones.

In terms of crashes involving adult pedestrians (age 14 to 64), no significant changes
were found in Little Haiti and Little Havana. From the pre-program to post-program
periods, both Liberty City (17.2% reduction) and South Beach (23.3% reduction)
experienced a significant drop in the number of crashes involving adult pedestrians. The
countywide decrease was not statistically significant. The comprehensive pedestrian
safety program consisted of a variety of treatments directed at different age groups and
ethnic populations. To help to better understand these results, it should be remembered
that some of these countermeasures (e.g., posters on transit vehicles) were directed at
adult pedestrians in each of these four zones and to a lesser extent, in other parts of the
county. South Beach was the zone that received a more extensive amount of pedestrian
countermeasures (including being the only zone which received the special police safety
enforcement program during the implementation period), which helps to explain why that
zone experienced a significant reduction in crashes to pedestrians in the 14-to-64-year-
old age group.

With respect to older pedestrians (65 and older), there was not a significant decline in
crashes in Liberty City, Little Haiti, or South Beach. In Little Havana, there was actually
an increase in older-pedestrian crashes. These results indicate that the pedestrian safety
treatments directed at older adults (e.g., mostly safety education material and radio and
TV PSAs) did not have the intended effect of reducing crashes involving older
pedestrians.

Discussion and Lessons Learned

The study reveals that the combined Miami-Dade pedestrian safety program was associated with
a significant reduction in pedestrian crashes countywide, and particularly among adult and child
pedestrians within certain focus zones.

Additionally, the process of targeting countermeasures to specific age and ethnic groups appears
to have been particularly successful in Liberty City and South Beach. Liberty City was the zone
that received the most intense pedestrian safety education programs in all of its elementary
schools, and child pedestrian crashes experienced greater absolute crash reductions compared to
other zones and proportionally higher than countywide. After the pedestrian safety program,
child pedestrian crashes decreased by 32.6% in the four targeted zones, and decreased by 22.1%
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countywide. These reductions agree closely with the reduction of approximately 20 to 30% in
child pedestrian crashes due to “Willy Whistle” and the “And Keep on Looking” educational
programs conducted in cities with comparable size and evaluated by NHTSA in the 1980s and
1990s.

Of the four zones targeted for specific countermeasures, South Beach was the recipient of the
most intense amount of countermeasures, including selective police enforcement, a variety of
educational and media messages, as well as a few engineering treatments. It is, therefore,
encouraging that South Beach was found to be associated with a substantial reduction in
pedestrian crashes (22%) along with a 25.6% reduction in Liberty City.

However, not all the countermeasures were successful in reducing targeted crash types in all of
the identified high-crash zones. Most notably, a variety of educational countermeasures in
English and Spanish were implemented in Little Havana, where there had been a high prevalence
of crashes involving older, Spanish-speaking pedestrians. Countermeasures included the
distribution of educational material at senior centers, safety education meetings, television and
radio messages, and other education measures. In spite of these efforts, there was no significant
reduction in crashes involving older pedestrians or involving pedestrians in general in Little
Havana as a result of the countermeasures implemented there. The reasons for the lack of success
of the program in Little Havana are not known. Likewise, no significant reductions in pedestrian
crashes resulted in Little Haiti. Such findings may provide some understanding about what might
be expected from similar pedestrian safety programs, and perhaps how to address more
challenging crash problems, such as crashes involving older pedestrians.

The greater reduction in pedestrian crashes that resulted in the targeted zones in Miami-Dade
County was consistent with similar findings from the previous crash zone studies for NHTSA. In
other words, the greatest reduction in pedestrian crashes occurred in the zones where
countermeasure implementation was most extensive. Certainly more intensive education (with
enforcement and engineering) treatments may be needed to have a clear reduction in senior
pedestrian crashes.

Additional lessons learned include the importance of quality GIS data in identifying problem
locations and sub-populations, quantifying specific problem types, evaluating results, and
communicating the issues of pedestrian safety to enlist the support of relevant agencies; the
importance of interagency relationships; and the benefits of institutionalization of a
comprehensive pedestrian safety program.
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CHAPTER 1: INTRODUCTION
Background

The number of pedestrians killed in United States traffic crashes has declined over 40% since
peaking in the late 1970s and early 1980s. Still, in 2005 there were 4,881 recorded pedestrian
fatalities, representing 11% of all U.S. traffic deaths (NHTSA, 2006, Table 53). In urban areas
where pedestrian activity and traffic volumes are greater compared to rural areas, pedestrians
often comprise a much larger portion of traffic deaths. In 2005, 47% of New York City’s traffic
deaths were pedestrians; and in 27 other urban areas with populations greater than 150,000,
pedestrians comprised 30% or more of total traffic fatalities (NHTSA, 2006, Table 121).

Pedestrian safety has been a focus of NHTSA’s efforts to save lives and reduce injuries since the
agency was established nearly four decades ago. During the 1970s, a research project series was
carried out to identify the causal factors of pedestrian crashes and appropriate countermeasures to
address these causes. The initial research by Snyder and Knoblauch (1971) focused on urban
pedestrian crashes, but subsequent studies extended the methodology to rural crashes and crashes
occurring on freeways (see Stutts et al., 1992, for a review). From this research evolved the basic
pedestrian crash typology that remains a cornerstone of much of NHTSA’s pedestrian safety
activity, as well as that of the Federal Highway Administration (FHWA). Crash types describe
behaviorally similar pre-crash actions that lead to characteristic pedestrian-motor-vehicle-
collision situations (see Table 3 for examples of common crash types and descriptions). A more
complete list of crash types and combinations used in the analysis is provided in Appendix A.

Table 3. Common Crash Types and Descriptions.

Crash Description* Image
Type
Midblock At a midblock location, the pedestrian

Dash was struck after entering roadway and
the motorist’s view of the pedestrian
was not obstructed.

I

Intersection | The motorist’s view of the pedestrian i\
Dash was blocked until an instant before
impact and /or the pedestrian was =
struck while running.




Crash Description*

Type
Vehicle The pedestrian and vehicle collided
Turn/Merge | while the vehicle was preparing to turn
or merge, in the process of turning or
merging, or had just completed a
turning or merging maneuver.

Not In The pedestrian was struck when not in
Roadway or near the roadway (e.g., in a parking
lot, driveway, private road, alley,
sidewalk, service station, yard, garage
or ball field).

Walking The pedestrian was struck while
Along Road | walking or running along a road in the
same or opposite direction as traffic.

Backing The pedestrian was struck by a vehicle
Vehicle that was backing.

*Crash descriptions come from Pedestrian and Bicycle Crash Types of the Early 1990°s
(Hunter, 1996). More information on PBCAT crash types can be found in Appendix A.

The aim in typing crashes is to gain a better understanding of the environmental correlations to
crashes and behavioral errors on the part of drivers and pedestrians, so that appropriate
countermeasures can be developed. The recent upgrade of the Pedestrian and Bicycle Crash
Analysis Tool (PBCAT, v. 2.0), an automated typing software program developed for FHWA,
includes 56 distinct crash types that may be classed into 16 groups (Harkey et al., 2006). FHWA
also recently published PEDSAFE: Pedestrian Safety Guide and Countermeasure Selection
System (Harkey & Zegeer, 2004). The interactive online guide is designed to assist local



engineers, planners, and other safety professionals in selecting the most appropriate
countermeasures for addressing their particular crash types or a more general pedestrian safety
objective. It includes a wide range of engineering as well as education and
enforcement/regulatory tools tailored to specific crash types and locations.

During the late 1990s, NHTSA also developed the concept of pedestrian safety zones. The idea
behind pedestrian safety zones is to focus improvements where the problem is greatest. By
concentrating efforts where the majority of the problem or the target audience exists, funds are
used more efficiently and activities that would be prohibitively expensive if applied to an entire
community can be applied to greatest benefit on a smaller scale (Blomberg & Cleven, 1998).

To apply the pedestrian safety zone approach, one first identifies the crash population of interest
(school age children, older adults, impaired pedestrians, ethnic minorities, etc.). Then, pedestrian
crashes involving this population are plotted onto a map of the community, either manually or
using a computer-based geographic information system (GIS). Once crashes are mapped,
potential zones are identified by searching for clusters of events. These may be circular areas
(e.g., defined by a one-mile radius from a given point), linear zones (e.g., along a roadway
segment), or irregularly shaped areas that reflect natural boundaries within the community (e.g.,
a Hispanic community). The goal is to identify an area where the ratio of the percentage of the
problem addressed to the percentage of land area covered is 3:1 or greater. Efforts are then
focused on identifying needs within this zone, along with resources and countermeasures for
addressing these needs. The program is implemented, and activities are monitored and evaluated.
Over the course of a long-term pedestrian safety initiative, old zones may be discontinued or new
zones established. (See Blomberg & Cleven, 1998, for a more detailed description of the
approach.)

The project draws heavily upon previous NHTSA and FHWA research to identify and evaluate
countermeasures for improving pedestrian safety, and applies this knowledge on a broad scale to
produce tangible, community-wide safety benefits. A focus of the current demonstration project
was to extend application of the pedestrian safety zone approach to a large urban area and to
document and evaluate the process so that it can be replicated in other metropolitan areas
afflicted by high numbers of pedestrian deaths and injuries.

Project Goals and Objectives

The overall goal of the project was to reduce deaths and injuries to pedestrians in a large urban
environment by implementing a long-term pedestrian safety program within the jurisdiction. The
specific project objectives were to work with stakeholders in the chosen community to:

1. Obtain and analyze pedestrian crash data to identify zones of high incidence of pedestrian
crashes and the special characteristics of those crashes;

2. Identify and implement a comprehensive program of education, engineering, and

enforcement strategies to address the problems identified;

Evaluate the safety benefits of the program; and

4. Document the process and prepare a guidance document for other cities or urban areas
that may want to replicate the process.

(98]



Project Site

The project was conducted in Miami-Dade County (formerly called Dade County). This location
was selected because of the significant pedestrian injury and fatality problems the area was
experiencing. In 2001, just before the project began, Florida was the fourth largest State in terms
of population (16.4 million), but ranked first in number of pedestrian fatalities with 489.
California had 711 pedestrian fatalities but had more than double (34.5 million people) the
population of Florida. In terms of pedestrian fatality rate (fatalities per 100,000 population),
Florida again ranked near the top at 2.98, behind only New Mexico (3.94) and Arizona (3.00). In
Florida, with its experience of a high number of pedestrian fatalities, Dade County (in 2001) led
the State in pedestrian deaths and injuries.

Miami-Dade County encompasses nearly 2,400 square miles (larger than Rhode

Island and nearly equal to the land mass of Delaware), with one-third of this area lying within
Everglades National Park. Its estimated population in 1994 was nearly 2 million people; by 2005
it was nearly 2.4 million people, making it the eighth most populous county in the United States.
The county is home to the City of Miami and 34 other distinct jurisdictions. The Miami-Dade
County government has responsibility for all transportation operations and improvements within
the area, and works closely with the City of Miami and other local officials (see Figure 1 and
Figure 4).

The area has a diverse population: it has a significant retirement population; it is a main tourist
attraction and a home to large minority populations, the most predominant being Hispanic. When
the project started, the county population was approximately 50% Hispanic, 20% non-Hispanic
Black and 30% non-Hispanic White.
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Figure 3. Map of Miami-Dade County, FL.
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Figure 4. Miami-Dade County Municipalities.

In addition to its large urban population and significant pedestrian safety problem, there were a
number of other reasons that led to the selection of Miami-Dade as the site for the proposed
pedestrian demonstration project:

e A sufficiently large and diverse area to support multiple, simultaneous countermeasure
implementations;

e Excellent sources of available data to assist in defining the area’s pedestrian safety
problems, including GIS data for pinpointing pedestrian crash locations, crash report data
already being gathered by the county’s pedestrian-bicycle coordinator, access to trauma

center data, as well as a willingness on the part of local partners to collect observational
behavior data;



e Multidisciplinary interest among the Miami-Dade departments and agencies, necessary to
implement a successful countermeasure demonstration;

e Support at the State level for developing countermeasures to address a significant portion
of Florida’s pedestrian crash problem,;

e Strong pedestrian leadership both in the county and at the State level committed to an
enduring pedestrian safety effort in the County;

e Familiarity of project staff with the area; and

e A full range of crash types and target groups—including children, seniors, a substantial
minority population, etc.—that contribute to a strong prototype project.

General Approach and Project Roles

The overall approach to conducting the demonstration project was for the University of North
Carolina’s Highway Safety Research Center (HSRC) and staff of Dunlap and Associates, Inc.,
Stamford, Connecticut, to provide technical expertise and support to the project, but for a
coalition of local leaders and stakeholders to oversee the selection and implementation of
countermeasures as well as collection of crash and other data for evaluating the program’s
effectiveness. Relying on local resources and funding to implement the program was considered
key to the program’s long term sustainability, as well as its potential as a model for other cities.

Specifically, HSRC/Dunlap provided technical expertise in the collection and analysis of
pedestrian crash data and identification of pedestrian safety zones and target populations. Project
staff also provided a menu of education, enforcement, engineering, and environmental strategies
for consideration by the community task force, along with actual education and awareness
materials for use by the program. The project supported an $80,000 grant to augment local
dedicated personnel time for the pedestrian initiative, and staff assisted in identifying additional
resources for the program, including State funding (e.g., to install engineering treatments).
Members of the project team were also responsible for the overall evaluation of the project.
Throughout the project period, FDOT provided additional funding directly to the Miami-Dade
Metropolitan Planning Organization (MPO) to help pay for the data preparation (geocoding)
process for the nine years of pedestrian crash data and also to provide additional funding for a
wide variety of educational and engineering countermeasures.

For its part, Miami-Dade staff committed to making pedestrian safety a high, ongoing priority for
the county; established a local pedestrian safety task force to focus attention on the problem;
provided a person (David Henderson, the Miami-Dade MPO pedestrian-bicycle coordinator) to
spearhead the local effort; assisted in the data collection required for planning the program and
conducting the evaluation; and was primarily responsible for developing and implementing the
multiyear pedestrian safety program.

Together, members of the project team conducted a detailed analysis of Miami-Dade’s
pedestrian crash problem for the years 1996 to 2001, using available geocoding and crash typing
tools. This led to the identification of four high-incident pedestrian crash zones, or target areas
for intervention. Under the direction of the task force, countermeasures were developed and
implemented in each of the target areas over a period of several years. The existing Miami-Dade
Injury Prevention Coalition and the Safe Kids Coalition were used in lieu of a separate, free-



standing task force for the project. This allowed for better local participation and help with
institutionalizing the program after the project was completed. The various organizations that
participated in this coalition-based task force included members from the Jackson Memorial
Medical Center, Miami Children’s Hospital, Florida Department of Health, Miami-Dade County
Health Department, Lehman Injury Research Center, Miami-Dade Fire Rescue, county and local
police departments, the Florida Department of Transportation, Miami-Dade County Public
Schools, Ryder Trauma Center, and others. Program activities were documented, and the overall
effectiveness of the efforts evaluated using time series and other data analysis techniques. The
entire project spanned almost nine years, from October 1998 through March 2007.

Report Organization

This report documents the results of this multiyear pedestrian safety demonstration and
evaluation project. Chapter 2 summarizes past research and related programs. Chapter 3
describes the project methodology in greater detail, including the creation of local partnerships,
the analysis of the problem, and the development of databases for evaluating the project’s
impact. Chapter 4 describes the countermeasures selected and implemented. The results of the
project are documented in Chapter 5 and include both process outcomes (activities implemented,
other projects spawned, etc.) and results from the analysis of the pedestrian crash databases. A
final discussion in Chapter 6 highlights the project’s accomplishments and limitations, and
provides guidance on extending the project approach to other cities.



CHAPTER 2: PAST RESEARCH AND RELATED PROGRAMS

The study team drew from prior research and program efforts developed by NHTSA, FHWA,
and State and local agencies to identify appropriate safety messages, educational programs and
materials, engineering, and enforcement countermeasures to address the problems identified (see
Chapter 3). Following is a summary of the relevant research and program evaluations that
provided a basis for development of the Miami-Dade countermeasures and strategies. Some of
the discussion is drawn from Cleven and Blomberg (2007).

Crash data in the 1970s indicated that a high percentage of child pedestrian crashes occurred in
local neighborhoods. Typical crashes involved young children darting out into the street, often
from between parked cars, without first stopping at the curb and adequately looking for
oncoming traffic. Early NHTSA research carried out by Blomberg and colleagues developed,
produced, and field-tested three sets of pedestrian safety public information and education
(PI&E) messages using “Willy Whistle” to target child pedestrians (Blomberg et al., 1983).
Willy Whistle is an animated police officer’s whistle that teaches children age 4 to 7 how to stop
and look before crossing the street and safely conduct a midblock crossing. Using print,
television, and the Willy Whistle film to convey messages stressing anti-dart-out behavior a
significant reduction was found in the number of dart-out pedestrian crashes involving 4- to 6-
year-old children by approximately 30% in the three test cities of Los Angeles, California;
Columbus, Ohio; and Milwaukee, Wisconsin.

A second film titled “And Keep on Looking,” targeting children in 4™ through 7™ grades, builds
upon Willy Whistle by addressing more complex pedestrian traffic situations, e.g., at intersection
locations. Training including looking out for turning vehicles and the meaning of traffic signals.
An evaluation of the film’s efficacy showed an increase in safe street crossing knowledge for
children age 9 to 12 in Seattle, Washington, while an assessment in Milwaukee indicated a
pedestrian crash reduction for children 9 to 12 of greater than 20% compared with children in
areas surrounding Milwaukee and children in comparison cities (Preusser & Lund, 1988). Both
films, “And Keep on Looking” and “Willy Whistle” underwent updates in the early 1990s and
were given new titles: “Stop and Look With Willy Whistle” and “Walking With Your Eyes”
(Stutts et al., 1992, pg 28-29). Each of these films was used in the WalkSafe program in Miami-
Dade County.

Research examined pedestrian crashes occurring to adults. One common crash type involved
vehicles that were turning and merging into traffic. Advice given to pedestrians included the
need to stop and actively search for turning vehicles since drivers might miss them while turning.
Another adult crash type, called the multiple threat, involves multilane situations in which a
driver in the closest lane to them stops but other vehicles in adjacent lanes do not. Advice given
to pedestrians included where to stop—at the stopped vehicle’s edge line—and look for
oncoming traffic. Radio and television spots were used to convey adult safety messages about
vehicle turn/merge and multiple threat situations in a field study in Los Angeles and San Diego.
The adult messages yielded positive results, especially among Spanish-speaking adult
pedestrians (Blomberg et al., 1983). Overall, the public information and education messages for
children and adults demonstrated that public information and education alone can, in general, be



successful in reducing crashes if the target audience receives adequate exposure (Blomberg et al.,
1983).

In the early 1980s, efforts continued into understanding and developing countermeasures to
target contributing factors, crash types, and specific populations. Hale and Zeidler (1984)
reviewed the literature and programs for pedestrian and bicyclist conspicuity. Researchers also
conducted field tests to assess the effectiveness of various strategies and material in enhancing
nighttime conspicuity (Blomberg, Hale, & Preusser, 1984). The classic recommendation to wear
white clothing was considered insufficient to provide a suitable level of detection and safety.
Recommendations based on results of the study included carrying or using an active light source
supplemented by retro-reflective materials, particularly arm and leg bands that highlight the
shape and movement of pedestrians.

Older pedestrians are overrepresented in fatal crashes. In 2005 there were 981 fatalities among
people 65 and older. Although older people represent only 12.4% of the population, older
pedestrians represent 20% of all 4881 pedestrian fatalities. Blomberg, Cleven, and Edwards
(1993) analyzed several pedestrian crash datasets and identified vehicle turns/merges, other
intersection crashes, and backing vehicles as crash type groups, and identified conspicuity as an
additional factor to be targeted with countermeasures. Through an iterative process involving
five discussion groups comprised of older adults, appropriate pedestrian safety countermeasure
messages were developed for each of the four defined situations. The risk and behavioral advice
were documented in the background paper Walking Through the Years, which was used to create
a multipage education brochure that could be directly distributed to older target audiences, titled
Walking Through the Years: Pedestrian Safety for the Older Adult (65+) (Blomberg et al., 1993).
Additionally, a slide series and accompanying presenters guide were prepared for summarizing
study efforts for potential distribution to organizations and training groups of older pedestrians.
Blomberg and colleagues’ (1993) research also determined that the best media distribution plan
for the pedestrian safety risk and behavioral advice was to place primary emphasis on getting
groups which already had open communication channels with older populations to act as primary
disseminators such as AARP (formerly the American Association of Retired Persons), AAA
(formerly the American Automobile Association), and the National Safety Council (NSC).

Blomberg and Cleven (1998) developed and applied a procedure for defining pedestrian safety
zones, the approach used in the present study, in a program for older adult pedestrians (65+) in
Phoenix, Arizona, and Chicago, Illinois. Once the safety zones had been identified, a pedestrian
crash countermeasure program was developed, implemented, and evaluated within the defined
zones. A combination of public education and engineering countermeasures was delivered to the
older adults within each zone. The countermeasures included education countermeasures: a
comprehensive video; multiple television and radio public service announcements; 13
information fliers; placards on buses; and engineering countermeasures including the installation
of rumble strips near high-use crosswalks as well as better pedestrian signs, removal of objects
that impeded motorist and pedestrian sight distance at intersections, and appropriate crosswalk
treatments. The evaluation, which was conducted only for Phoenix, showed a significant
reduction in crashes to pedestrians 65 and older within the zones, while the city experienced a
increase in overall population and pedestrian crashes involving people under 65 during the same
time period. Moreover, the study concluded that identifying zones was an effective and



economically efficient means of deploying pedestrian countermeasures. One of the most
successful countermeasures in the study involved the delivery of fliers to each residence in the
safety zones at an approximate cost of $24,000. Had the flier delivery gone to each residence in
the entire city, the cost would have been 12 times that amount (Blomberg & Cleven, 1998).

A 1995 study by Hunter and colleagues used the NHTSA typing methodology to type more than
5,000 pedestrian collisions in six States (Hunter et al., 1996). More than three-fourths of the
crashes fell into one of eight crash-type categories, including midblock and intersection dash/
dart-outs; other midblock and intersection crash types; motor vehicle turns/merges; walking
along the roadway; and backing-vehicle crashes. Other factors associated with collisions or
injury severity included pedestrian age, time of day, and roadway factors such as speed limit,
number of lanes, and type of location (intersection, mid-block, off-roadway). This crash factor
and topology information allowed for the development of specific interventions, including a
mixture of education and information, enforcement and engineering countermeasures.

Review of Comprehensive Community-Wide Programs

Numerous cities have integrated education, enforcement, and engineering countermeasures into
their pedestrian safety programs. Two examples are Denver, Colorado, and Seattle, Washington.
From 1977 to 1980, the Denver Pedestrian Safety Project integrated efforts from various
organizations such as the Colorado Division of Highway Safety, Denver Police Department, and
engineers and researchers from Applied Science Associates, Inc., to identify specific pedestrian
crash problems and develop, implement, and evaluate appropriate countermeasures. These
countermeasures ranged from pedestrian law enforcement at high-crash locations and public
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