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1 PLAN AND INITIATIVE REVIEW 

INTRODUCTION 

This memo presents a review of existing plans, initiatives, and policies for content and 

relevance to the Cleveland Vision Zero Action Plan. The subject matter reviewed was 

selected in coordination with the City of Cleveland and includes local, regional, state, 

and federal plans and studies that inform, support, or otherwise influence Cleveland’s 

Vision Zero Action Plan. The review will be tactically structured to identify elements to 

amplify, or reconsider based on their potential alignment with or distraction from Vision 

Zero goals, with a focus on the primary documents and policies identified below. 

Framing questions that informed this review include: 

1. Did the plans introduce policy, planning, or design elements that support (or 

contradict) the goals of Vision Zero? 

2. Do these plans include any policies or guidance that will (or should) be 

superseded by Vision Zero policies or guidance? 

3. Do these planning documents contain related elements of data collection or data 

aggregation related to safety? 

4. How do these plans refer to traffic and pedestrian safety? Are there elements 

that are outdated and may be revised to reflect a Vision Zero perspective? 

5. What policies or considerations related to transportation and access are 

prescribed for communities of concern? 

The following primary documents were recommended by the City of Cleveland and are 

reviewed in greater detail within the framework of the above questions: 

1. Connecting Cleveland 2020 Citywide Plan  

2. Cleveland Climate Action Plan  
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3. ODOT Strategic Highway Safety Plan  

4. City of Cleveland Capital Improvement Program (CIP)  

5. Form Based Code Draft Plan  

A secondary list of documents is also reviewed. These are noted primarily for reference, 

as they may provide additional relevant planning context that could influence (or be 

influenced by) the Vision Zero Action Plan: 

▪ FHWA Zero Deaths & Safe Systems 

▪ SAVE: NOACA’s Plan for Transportation Safety (2019)  

▪ NOACA Long Range Transportation Plan (2021) 

▪ NOACA ACTIVATE Bicycle & Pedestrian Plan (2021)  

▪ NOACA Transportation for Livable Communities Initiative (ongoing) 

▪ Cleveland SRTS Plan (2016)  

▪ Cleveland Bikeway Implementation Plan (2014)  

▪ Cleveland Complete & Green Streets Typologies Plan (2014) 

▪ Vibrant NEO (2014) 

Policies, Programs & Practices 

Existing policies, programs, and practices inform the decision-making process in areas 

related to engineering, education, encouragement, evaluation, equity, and enforcement. 

This summary includes an inventory of these factors that will inform analysis and 

recommendations for changes that can either amplify existing practices or should be 

discontinued in the interest of traffic safety and safe streets. Particular attention will be 

dedicated to equity informed enforcement practices. 

▪ Capital Investment Priorities & Procedures 

▪ City of Cleveland Complete & Green Streets Policy 

▪ NOACA Complete & Green Streets Policy 

▪ ODOT Traffic Engineering Manual and Manual of Uniform Traffic Control Devices 

Primary Sources of Traffic Safety Planning and Initiatives 

Connecting Cleveland 2020 Citywide Plan (2007) 

The City of Cleveland’s 2020 Citywide Plan is a comprehensive plan that establishes an 

overarching vision of the City’s future. The theme of the plan is “connections,” based on 

the premise that a great city is not merely a collection of buildings, but it is a place of 

connections – between people and places and opportunities. It “connects the ‘physical’ 

and the ‘social’ to create communities that are truly viable and sustainable.” 1 The 

 

1 City of Cleveland. “Connecting Cleveland 2020 Citywide Plan.” July 2007. Accessed online at 

https://planning.clevelandohio.gov/cwp/planIntro.php  

https://planning.clevelandohio.gov/cwp/planIntro.php
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Citywide Plan provides guidance on development-related decisions that must be made 

on a day-to-day basis, as well as on policy and strategic changes that will shape the City 

for years to come.  

The Citywide Plan summarizes strengths, challenges, a vision and guiding principles, 

and a series of goals and policies to be implemented through strategic interdepartmental 

coordination and regional cooperation. The plan is built on a foundation of prior planning 

efforts in Cleveland’s neighborhoods, “grounding the plan in the reality experienced by 

those who live and work in each neighborhood” and providing an opportunity to address 

local issues within a citywide framework.2 It posits that successful implementation will 

rely on these neighborhood connections, marketing, zoning, capital improvements, 

incentive programs, funding resources, and community engagement. In addition to 

chapters on sustainability and equity & opportunity, the plan’s chapters on safety and 

transportation & transit offer specific insights for the Vision Zero Action Plan. 

The Safety chapter focuses largely on crime, but takes a prevention approach, with 

policy recommendations centered on improving public safety through “safety-conscious 

design and community-based solutions.”3 This includes opportunities for the Planning 

Commission to adopt new design standards in areas like lighting, site visibility, open 

spaces, and pedestrian circulation, and for neighborhood-based safety audits that can 

be extended from crime prevention to traffic and traveler safety. The chapter also 

discusses the role of police, technology, and education in promoting safety in an 

equitable manner.  

The Transportation & Transit chapter acknowledges Cleveland’s robust multimodal 

transportation network and the important role it plays in the economic vitality and quality 

of life of Clevelanders. That said, it cites issues relative to the region’s transit system that 

are the product of unsustainable development patterns and funding challenges, a 

growing desire for non-motorized travel options, and the prevalence of deteriorating or 

outdated infrastructure.4 The plan emphasizes transit-oriented development, mixed-use 

development, support for mass transit, enhanced bicycle and pedestrian networks, 

infrastructure maintenance, traffic calming, and regional land use planning as policy and 

strategy areas that can help to address these issues. 

Vision Zero Impacts 

For more than a decade, the 2020 Citywide Plan has provided a foundation for many of 

Cleveland’s subsequent citywide and neighborhood-based planning efforts. It has also 

informed strategic investment decisions through several of the efforts summarized 

below, including the Capital Improvement Program, Transportation for Livable 

Communities Initiative and Complete & Green Streets policy, to name a few. Cleveland 

is due for a new comprehensive plan and the Vision Zero Action Plan has an opportunity 

to help shape it by sharpening the plan’s focus on traffic safety, accessibility, and equity 

 

2 Ibid. p. 10. 

3 Ibid. “Safety.” p. 15. 

4 Ibid. “Transportation & Transit.” p. 3-4. 
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objectives. Combined with the other planning efforts outlined in this section, the VZAP 

should offer specific insights relative to areas in most severe need of improvement, 

interventions that respond to dangerous conditions for travelers, and policies & programs 

that can shift to support these efforts. These strategies and recommendations can be 

woven throughout the plan, but they can also be a greater focus of chapters on 

transportation and safety, more directly identifying the role that planning and design can 

play in preventing serious injuries and fatalities on Cleveland’s roads. 

Cleveland Climate Action Plan Update (2018) 

Cleveland’s Action Plan is centered on building thriving and resilient neighborhoods 

throughout the City. The 2013 Cleveland Climate Action Plan (CAP) established an 

overarching greenhouse gas (GHG) reduction goal of 80% below 2010 emissions by 

2050, with interim goals of 16% reduction by 2020 and 40% reduction by 2030. These 

goals are designed to be bold yet achievable. The 2018 plan update retains those goals, 

while further illuminating the actions that community stakeholders and residents can take 

every day.5 

While the first CAP was successful in building momentum for climate action in 

Cleveland, the update acknowledges that much work remains to scale these benefits, 

especially for those most in need. The plan notes that the negative effects of climate 

change have been shown to disproportionally impact communities of color and low-

income communities. As such, equity outcomes are a common thread throughout the 

plan and are shown to tie together strategies from across a range of focus areas. “For 

example, investing in cleaner transportation options also improves air quality and 

creates safer, more walkable streets, thereby increasing the health and well-being of 

residents.”6 To improve outcomes for all Clevelanders, the updated CAP was supported 

by a 90-member Climate Action Advisory Committee that brought together leading 

organizations throughout the community to inform other local and regional planning 

efforts and projects.  

Over the course of the CAP’s stakeholder workshops, several priorities were identified 

by the community, including “safety issues related to transportation, mobility and parks.”7 

The Plan Framework includes five focus areas, one of which is sustainable 

transportation. The following cross-cutting priorities are addressed in each focus area, 

along with objectives, goals, and actions: 

▪ Social and Racial Equity 

▪ Good Jobs, Clean Jobs 

▪ Climate Resiliency 

▪ Business Leadership 

 

5 City of Cleveland, Mayor’s Office of Sustainability. “Cleveland Climate Action Plan – 2018 Update.” 2018. 

6 Ibid, p. 9. 

7 Ibid. p. 6. 
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The plan notes the impact of greenhouse gas emissions from transportation, as well as 

the need to create and promote more affordable mobility options for all Clevelanders. 

Plan Objective 12 is to “build transportation systems that prioritize safety for all,” citing 

public safety as a top priority and the number of fatal and serious injury crashes in the 

years leading up to the CAP.8 Recommended actions include: 

1. Launch and implement City Vision Zero initiative 

2. Continue to implement Safe Routes to School 

3. Conduct walk audits to ensure streets are free from any hazards and ADA 

accessible 

4. Implement complete and green streets policy throughout the city 

Additional plan objectives and actions can also reinforce Vision Zero principles, including 

those related to public transit, bicycle network, land use policy, tree canopy, public 

parks, and engagement. 

Vision Zero Impacts 

The Climate Action Plan offers opportunity for alignment with Vision Zero implementation 

in several areas that may be less obvious than the Citywide Plan or other traditional 

planning documents. Linking traffic safety to climate goals not only expands partnerships 

and shared objectives in City Hall, it broadens collaboration with community partners 

(i.e.: corporations, funders, advocacy groups) as well. Tapping into the transformative 

potential of broad-based community stakeholder groups like the Climate Action Advisory 

Committee brings additional voices into the room and increases the ability for 

implementation efforts to resonate throughout Cleveland’s neighborhoods and benefit 

communities of color and vulnerable populations. CAP and Vision Zero implementation 

should be coordinated wherever possible, pursuing shared performance measures and 

aligning funding opportunities to increase capacity and demonstrate synergies that can 

lead to lasting change. 

Ohio Strategic Highway Safety Plan (ODOT) 

The Strategic Highway Safety Plan (SHSP) is a comprehensive statewide plan that 

addresses the most prevalent causes of roadway deaths and serious injuries in Ohio. 

The plan establishes common goals, priorities and strategies; provides a framework to 

track implementation of activities and safety investments across organizations; and 

helps maximize Ohio’s resources as various agencies and organizations work together 

to prevent injuries and save lives on all public roads.9 

The plan was developed in coordination with the state’s other transportation plans 

including the Highway Safety Improvement Program (HSIP), Highway Safety Plan 

(HSP), Commercial Vehicle Safety Plan (CVSP) and State of Ohio Rail Plan. 

Collectively, stakeholders across a variety of traffic safety disciplines, including 

 

8 Ibid. P. 45. 

9 State of Ohio. “Ohio Strategic Highway Safety Plan.” 2020.  
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engineering, education, enforcement and emergency response developed a data-driven, 

comprehensive and actionable plan with emphasis areas focused on safety for all road 

users. 

According to the plan, “Ohio’s sole focus in transportation safety is eliminating traffic 

deaths and injuries.”10 This will require coordinated and concerted investments that: 

▪ Reduce the occurrence and severity of roadway departure, intersection and 

highway/railroad crossing crashes; 

▪ Address high-risk drivers and behaviors such as young and older drivers, 

impaired driving, unbelted drivers and passengers, distracted driving and 

excessive speed; 

▪ Address vulnerable road users such as motorcycle and bicycle riders and 

pedestrians, which are more likely to be involved in serious crashes; 

▪ Increase our understanding of how connected and automated vehicles can 

improve safety;  

▪ Improve the quality, accuracy, timeliness and availability of crash, driver, 

roadway and emergency care data. 

The plan includes an emphasis on improving safety on local roads. It reports that “In 

almost every SHSP Emphasis Area most severe injuries and fatalities occur on locally-

maintained roads”11 and that Ohio has increased its investment in bicycle and pedestrian 

safety, as well as law enforcement at the local level. Further, Ohio will target increased 

funding toward arterial roadways, which have higher speeds and amount to 43% of 

reported fatalities and serious injuries.  

Aligning with federal Fixing America’s Surface Transportation (FAST) Act requirements, 

Ohio is tracking five key performance measures related to traffic safety: 

1. Number of fatalities 

2. Number of serious injuries 

3. Fatality rate 

4. Serious injury rate 

5. Number of non-motorized fatalities and serious injuries 

Ohio has adopted a 2% reduction goal across all measures and identified 14 “emphasis 

areas” to help direct resources and focus improvements in the areas of greatest need. 

These include intersections, young drivers, speed, pedestrians & bicycles, connected 

and automated vehicles, and data. Each emphasis area has a team that helped to 

identify issues, review data, craft strategies, and develop emphasis area action plans. 

These teams will work with Ohio to track performance measures over time. A complete 

list of strategies and actions for each emphasis area is included in the SHSP. 

 

10 Ibid, p. 3. 

11 Ibid. p. 10. 
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Vision Zero Impacts 

The SHSP represents the continued evolution of the State of Ohio’s commitment to 

safety on Ohio’s roadways. The plan’s identification of significant performance indicators 

that align with federal requirements provides guidance for Cleveland to further align data 

collection and performance measurement. The Vision Zero Taskforce should evaluate 

opportunities to target additional evaluation and strategy alignment around the plan’s 

emphasis areas, in particular where SHSP strategies and action steps indicate a focus 

on local efforts that Cleveland can lead. Also of importance, the SHSP calls out potential 

new funding sources and initiatives that can help advance the plan’s objectives, 

including a recent increase in the state gas tax that will increase safety investments by 

$50 million annually,12 new programs to increase the effectiveness of Ohio’s young 

driver training programs, and the introduction of legislation that will modernize Ohio’s 

distracted driving laws.13 Stakeholders in Cleveland should continue to work with ODOT 

and NOACA to identify opportunities to apply state and federal funds to address local 

traffic safety issues through engineering, education, enforcement, evaluation, and 

emergency response efforts. 

Cleveland Form-Based Code Plan (2019-2021) 

In 2019, the City of Cleveland began a form-based code (FBC) update to replace its 

current 90-year-old zoning code. The goal is an entirely new code that embodies the 

City’s health, sustainability and equity goals.  The Cleveland Form-Based Code will be 

piloted in a few geographies to start, including portions of the Detroit-Shoreway, Cudell, 

Hough, and Fairfax neighborhoods.  

The new form-based code aims to better reflect residents’ vision for change and growth 

in their neighborhoods, eliminate “one size fits all” zoning, provide clarity, predictability, 

and ease of use, and streamline the approval process. Relative to transportation, the 

code intends to provide parking and access standards that balance pedestrian and 

vehicular needs and result in safe, high quality pedestrian environments, and provide 

standards for interconnected streets and development patterns that support all modes of 

travel.14  

The plan is currently in draft form and will include a number of proposed regulations and 

development standards that could impact contributing traffic safety conditions. For 

example, the code’s Zoning Districts section includes provisions for walkable urban form 

that can promote comfort and safety and reduce dependence on travel by private 

automobile. This may be achieved in a number of ways, for example, in requiring ground 

floor frontages to have a minimum amount of window coverage and transparency, in 

establishing clearances and features to be included in pedestrian and furniture/amenity 

 

12 Ohio Department of Taxation. “Motor Vehicle Fuel Tax Revenue.” Accessed online at: 

https://tax.ohio.gov/wps/portal/gov/tax/government/resources/motor-vehicle-fuel-overview  

13 Ohio Legislature. “House Bill 283.” Accessed online at: https://www.legislature.ohio.gov/legislation/legislation-

summary?id=GA134-HB-283  

14 City of Cleveland. “Neighborhood Form-Based Code – DRAFT.” April 2021. 

https://tax.ohio.gov/wps/portal/gov/tax/government/resources/motor-vehicle-fuel-overview
https://www.legislature.ohio.gov/legislation/legislation-summary?id=GA134-HB-283
https://www.legislature.ohio.gov/legislation/legislation-summary?id=GA134-HB-283
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zones, and in locating parking and access points to the side or rear of a property, with a 

focus on pedestrian access along primary frontages.  

Vision Zero Impacts 

Land use code is not often linked directly to traffic safety efforts, but the impacts of 

thoughtfully-planned and built communities can be some of the most significant 

determinants of public health outcomes. The form-based code’s goal of creating safe, 

high quality pedestrian environments, interconnected streets, and development patterns 

that support all modes of travel should help to influence the future of Cleveland’s built 

environment, both off-street and in the planning and implementation of the city’s 

transportation networks. 

While the Development Standards and Administration sections of the code were not yet 

available for review, they will include additional parking and access standards and 

should offer opportunities to incorporate review protocols that recommend or mandate 

traffic safety objectives or measures, such as maintaining speed and context appropriate 

sight line evaluations, supporting mixed uses that generate more biking and walking 

trips, or requiring infrastructure improvements that support safer streets. These may be 

tied to other plans or policies that are highlighted in this report, including the Climate 

Action Plan, Safe Routes to Schools Plan, and Complete and Green Streets Ordinance, 

for example. The Vision Zero Task Force – or a relevant subcommittee – can also be 

included in the review process to ensure conformity with Action Plan goals and 

strategies. 

City of Cleveland Three Year Capital Improvement Program (2019) 

The City of Cleveland’s Capital Improvement Program (CIP) is a forecast of the City’s 

infrastructure, facility and equipment needs, and lays out a strategy for funding and 

implementing projects designed to address those needs. The CIP defines capital 

projects as “the ‘bricks and mortar’ portion of Mayor Jackson’s strategy for the 

development and revitalization of Cleveland,”15 including public assets ranging from 

roads and parks to police squad cars and information technology. The 2019 CIP 

highlights a continued program of major road repair, with a systematic focus on repairing 

the “worst streets first” and leveraging local dollars to secure additional federal funds 

through NOACA to expand capacity. This includes a tandem effort to repair sidewalks 

and to implement the Cleveland Bikeway Plan along these roadways.  

The CIP is one of the primary means for implementation of the Citywide Plan. The 2019 

program features a number of projects designed to advance the Citywide Plan’s 

objectives for transportation and infrastructure, including improving “mode choice” for all 

segments of the population and implementing streetscape enhancements and road 

improvements that promote healthy, equitable, and sustainable neighborhoods. The 

 

15 City of Cleveland. “2019 Three Year Capital Improvement Program.” May 2019. 
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2019 CIP includes more than $10 million to support bicycle and intermodal facilities and 

streetscape projects citywide, in alignment with the Citywide Plan.  

More significantly, the CIP outlines support for road & bridge and resurfacing projects 

administered by the Mayor’s Office of Capital Projects (MOCAP) to a sum of $200 

million. These projects are identified through the City’s Transportation Asset 

Management Plan and Pavement Management Study, which provides annual updates 

on conditions across the City’s transportation network. Many of the projects identified in 

the MOCAP section of the CIP include explicit improvements to roadway, bicycle, and 

pedestrian facilities that will impact safety conditions (i.e.: various streetscape projects, 

Midway Cycle Track, Bike Lane Maintenance Equipment, 50/50 Sidewalk Program), 

while others are less clear, but likely offer opportunities to improve safety conditions 

alongside more general maintenance, repair, or resurfacing work.  

The CIP also identifies City investments in facilities, technology and equipment that 

support the Department of Public Safety, which includes the Divisions of Fire, 

Emergency Medical Service, and Police; Public Utilities, which includes power, water, 

and sewer infrastructure; plus the Department of Public Works, which is responsible for 

City-owned parks, playgrounds, golf courses, cemeteries, greenhouses, parking 

facilities, and streets. Public Works allocations include support for tree planting, 

thermoplastic bike lane applications, and various street repairs that can address traffic 

safety needs.   

An update to the CIP is expected in 2021, but was not ready for review at the time of this 

assessment. According to the CIP, “A Capital Planning Committee reviews all potential 

capital projects, with a particular focus on projects proposed for the upcoming year.” The 

Committee is led by the Mayor’s Chief Operating Officer and includes additional Chief, 

Director, and Manager level staffers.  Capital projects are evaluated based primarily on 

their consistency with the Citywide Plan and “their potential for making Cleveland a 

safer, healthier and more economically vibrant community.” 

Vision Zero Impacts 

The Vision Zero Taskforce and its subcommittees should be an active partner in the 

formulation of upcoming Capital Improvement Programs. Several Taskforce members 

already have seats on the Capital Planning Committee and can utilize the safety 

analysis and strategies developed during the Action Plan to give additional priority to 

projects that address safety hot spots and segments of the high-injury network. The 

strategies and recommendations developed during the second half of the Action Plan 

process will further inform the types of countermeasures that may be most impactful in 

addressing the underlying conditions that lead to higher incidence of crashes, serious 

injuries, and fatalities. 
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Additional Plans and Sources 

Zero Deaths & Safe Systems (FHWA)16 

FHWA’s “Zero Deaths” vision acknowledges that even one death on our transportation 

system is unacceptable and that fatalities and serious injuries are preventable. The 

vision holds that reaching zero deaths requires the implementation of a Safe System 

approach, which was founded on the principles that humans make mistakes and that 

human bodies have limited ability to tolerate crash impacts. Applying the Safe System 

approach involves anticipating human mistakes by designing and managing road 

infrastructure to keep the risk of a mistake low. There are six principles that form the 

basis of the Safe System approach:  

▪ Deaths and injuries are unacceptable 

▪ Humans make mistakes 

▪ Humans are vulnerable 

▪ Responsibility is shared  

▪ Safety is proactive  

▪ Redundancy is crucial 

Making a commitment to zero traffic deaths means addressing all aspects of safety 

through the following five Safe System elements that, together, create a holistic 

approach with layers of protection for people using our roads: safe road users, safe 

vehicles, safe speeds, safe roads, and post-crash care. The Safe System approach 

requires a supporting safety culture that places safety first and foremost in road system 

investment decisions.  

SAVE: NOACA’s Plan for Transportation Safety (2019) 17 

The SAVE Plan is Northeast Ohio Areawide Coordinating Agency’s (NOACA) Plan for 

Transportation Safety. Its primary objective is to save lives in Northeast Ohio by 

identifying actions to reduce the most severe crashes that too often result in fatalities 

and serious injuries. The SAVE Plan was developed using a comprehensive approach to 

achieving this objective supporting the vision that “traffic deaths and injuries can be 

prevented with appropriate planning, policies and programs.” The SAVE Plan 

incorporates a “6 Es” approach into the safety planning process, acknowledging the key 

roles that engineering, education, enforcement, emergency response, evaluation, and 

equity all play in preventing severe crashes and saving lives. The plan provides direction 

across 10 “safety emphasis areas” that will enable NOACA and others to work together 

to set goals and work toward the vision this Plan establishes for the region. This includes 

 

16 https://safety.fhwa.dot.gov/zerodeaths/zero_deaths_vision.cfm  
17 https://www.noaca.org/regional-planning/transportation-planning/regional-safety-program/transportation-safety-

action-plan 

https://safety.fhwa.dot.gov/zerodeaths/zero_deaths_vision.cfm
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a focus on intersections, pedestrians, and bicyclists, which have the highest rate of fatal 

and serious injury crashes. 

NOACA ACTIVATE Bicycle & Pedestrian Plan (2022) 18 

NOACA began the process of creating a new bicycle and pedestrian plan in late 2019. 

The plan, called ACTIVATE, has featured various opportunities for public involvement 

and includes a pedestrian infrastructure inventory, bicycle “level of traffic stress” 

analysis, and bike and pedestrian demand analysis. Expected to be released in 2022, 

the plan will identify opportunities for improvements to transit access and safety 

conditions and will focus on options for all travelers that are responsive to community 

needs, influence policy, encourage short trips on foot or by bike, and fill in missing 

connections in the network. 

NOACA Long Range Transportation Plan (2021)19 

eNEO2050: An Equitable Future for Northeast Ohio, is NOACA's Long Range Plan, a 

comprehensive plan that guides Northeast Ohio's major infrastructure investments and 

vision for the future. This framework sets the agenda for all forms of transportation in the 

region, including automobile, bridge and roadway, transit, bicycle, walking, and the 

movement of freight. The plan also incorporates an examination of the region's land use 

patterns, environmental concerns, studying income disadvantaged and sensitive areas, 

with the goal of identifying better policy for housing and economic development within 

the region. 

The overall goal of the plan is to increase mobility and improve the quality of life for area 

residents with input from regional stakeholders and the public at large. The plan aligns 

the region’s future transportation and environmental planning initiatives with a focus on 

equitable access, covering land use, housing, jobs, health, and economics. The plan 

includes a focus on traffic safety for all roadway users, including a chapter on “Safety in 

the Transportation System.” This section highlights collaborative work with ODOT and 

local partners to follow the strategies established in the SAVE Plan and others and to 

continually evaluate and address safety conditions throughout Northeast Ohio. 

NOACA Transportation for Livable Communities Initiative20  

NOACA's Transportation for Livable Communities Initiative (TLCI) provides assistance to 

communities and public agencies for integrated transportation and land use planning 

and projects that strengthen community livability. TLCI advances the goals 

of NOACA’s Regional Strategic Plan by focusing on the following objectives: 

 

18 https://www.noaca.org/regional-planning/transportation-planning/bicycle-pedestrian-planning/activate 

19 https://www.eneo2050.com/draft-plan 

20 https://www.noaca.org/community-assistance-center/funding-programs/transportation-for-livable-communities-

initiative-tlci 

https://www.noaca.org/regional-planning/major-planning-documents/regional-strategic-plan
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▪ Develop transportation projects that provide more travel options through 

complete streets and context sensitive solutions, increasing user safety and 

supporting positive public health impacts 

▪ Promote reinvestment in underutilized or vacant/abandoned properties through 

development concepts supported by multimodal transportation systems 

▪ Support economic development through place-based transportation and land use 

recommendations, and connect these proposals with existing assets and 

investments 

▪ Ensuring that the benefits of growth and change are available to all members of a 

community by integrating principles of accessibility and environmental justice into 

projects 

▪ Enhance regional cohesion by supporting collaboration between regional and 

community partners 

▪ Provide people with safe and reliable transportation choices that enhance their 

quality of life 

The TLCI program provides resources to local communities to complete planning and 

implementation activities in pursuit of the above objectives. 

CMSD Safe Routes to Schools (2016)21 

The Cleveland Metropolitan School District partnered with the Ohio Department of 

Transportation, the City of Cleveland, the Northeast Ohio Areawide Coordinating 

Agency, and Bike Cleveland to complete a Safe Routes to School (SRTS) districtwide 

travel plan in 2016.22 The plan included citywide strategies and individual school travel 

plans for campuses throughout the city. SRTS focuses on efforts to enable and 

encourage students in grades K-8 to safely walk or ride their bicycles to school. Projects 

and programs can improve community safety, increase health and wellness, improve 

academic performance, and reduce negative environmental conditions. Areas targeted 

by SRTS programs are centered around the “5 Es:” 

▪ Education: Teaching students and the community about walking and riding to 

school safely 

▪ Encouragement: Using activities and programs to make walking and biking fun 

and safe 

▪ Engineering: Creating physical environments that are conducive to walking and 

bicycling trips 

▪ Enforcement: Working with local safety personnel to make sure that laws are 

being followed 

▪ Evaluation: Ongoing efforts to ensure that what we are doing is making a 

difference 

 

21 https://planning.clevelandohio.gov/SRTS/plan.html 

22 https://www.clevelandmetroschools.org/saferoutes 
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SRTS briefs were created for each CMSD school. The briefs include an overview of the 

SRTS program, several “how to” steps to walking and biking safely, and a walk/bike map 

with recommended routes, travel times, and intersection details within ½ mile of each 

school. Parent surveys and travel surveys were collected for each school, along with 

data on the home location of students at each school.  

Cleveland Bikeway Implementation Plan (2014) 

The City’s Bikeway Implementation Plan was designed to increase the number of 

bikeway miles by 250% by the end of 2019. The plan builds on the existing bike 

infrastructure in the City and leverages Cleveland’s five-year capital improvement 

program (CIP) to accomplish this significant increase while adding minimal cost to the 

street projects. The overall goal of the City’s Bikeway Master Plan (2007) is to provide 

cycling amenities in every Cleveland neighborhood, whether for transportation or 

recreational use. This plan supports the City’s vision for Sustainable Cleveland 

2019 and Healthy Cleveland, both of which encourage active living, quality of life and 

thriving neighborhoods, and is also aligned with the Connecting Cleveland 2020 

Citywide Plan. 

Cleveland Complete and Green Streets Typologies Plan (2014) 

The City of Cleveland’s Complete and Green Streets Typologies Plan outlines design 

standards and best practices for an array of street typologies. This plan for the future of 

Cleveland’s streets was completed following the passage of the City’s Complete and 

Green Streets Ordinance (2011; Ordinance 798-11), which committed Cleveland to the 

creation of a network of streets that will improve the economic, environmental and social 

well-being of its citizens. The plan aimed to create an agreed-upon framework for 

decision making in the right-of-way that is in compliance with the ordinance and 

identifies street types that serve as the basis for street redesigns or new construction. A 

series of design strategies were developed to address conditions for the various users of 

different roadway types, grouped into typologies based on size, function, and adjacent 

land use.   

Vibrant NEO 2040 (2014 Report) 

Vibrant NEO 204023 is a comprehensive land use and infrastructure plan led by NOACA 

and developed over three years with a coalition of Northeast Ohio civic partners, 

collectively named the Northeast Ohio Sustainable Communities Consortium. The plan 

was designed to improve economic competitiveness, promote equity and sustain natural 

resources in the region based off of a thorough analysis that showed that unchecked 

urban sprawl has proven harmful to the region fiscally and environmentally and is a 

continued threat to the long-term sustainability of the region. The plan culminates in a 

detailed “recommendations matrix” and development strategies that include a focus on 

 

23 https://www.thefundneo.org/vibrant-neo-2040/ 

http://www.sustainablecleveland.org/
http://www.sustainablecleveland.org/
http://www.clevelandhealth.org/
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transit investments, walking and cycling transportation, and complete streets as critical 

to the region’s economic development and competitiveness. 

Policies, Programs & Practices 

Capital Investment Priorities & Procedures 

The three-year Capital Improvement Program (CIP) has emerged as the written, public-

facing version of the City’s capital investment priorities. The process of devising the CIP 

has evolved over the years from one that was highly political and aspirational, but very 

difficult to achieve, to one that is more data driven and focused on realistic opportunities 

to leverage scarce City dollars with outside funds from other public sources. While this 

approach is still subject to the variation in City budget from year to year, it aims to offer 

more predictability and follow a prescribed hierarchy of needs or priorities. These can be 

categorized into three primary project types: 

▪ Run – Investments needed to “keep the lights on” and support day-to-day facility 

and operational needs 

▪ Grow – Projects that build on recent or existing investments that can further 

support community needs and magnify positive impacts 

▪ Transform – Large, aspirational projects that may represent dramatic change in 

the community, could take several years to complete and will require significant 

additional investments from other partners 

Within this framework, several data sources are used to inform project prioritization, with 

the most commonly referenced data point in streets projects being pavement conditions 

reports/ratings (PCR). Streets with the worst PCR scores are elevated and outside funds 

are secured to complement City funds. Resurfacing and restriping are the most common 

projects, with extended scopes including sidewalk repair or reconstruction, curb ramp 

replacement or installation, and additional complete and green streets objectives, based 

on the identified needs and budget for each project. Safety considerations are also 

included in this process, coordinating with Traffic Engineering to determine where 

roadway design may be contributing to unsafe conditions.  

Public understanding of these processes and input into them were cited as challenges 

under the current model. There is currently no formal “manual” or step-by-step guide that 

outlines this process – beginning with project identification and proceeding through 

funding, design, public input, and construction. City staff suggested that there needs to 

be a mechanism for soliciting public feedback earlier in the project development cycle, 

before funding is secured and the project scope is established. The reality, in some 

cases, is that the community has already participated in a planning process at some 

point along the way (perhaps through a TLCI project or other community planning effort), 

but those plans often do not align with funded elements of the projects developed 

through the CIP. This leads to discontentment within the community and can derail 

projects that have the potential for positive outcomes. 
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Vision Zero Impacts 

While safety inputs and objectives were cited by City staff as a factor in the project 

prioritization and design process, it was also stated that the level of investigation and 

role in the process could be greater. More formal safety measures and ratings could help 

to elevate safety factors in the project identification and prioritization process and could 

be vetted with community members to confirm the on-the-ground experience of everyday 

travelers. There is hope that new plans, programs, and funding resources at the 

regional, state and federal level could make this more feasible, as additional resources 

are made available for projects that focus on safety outcomes. Further, as City 

processes evolve, leadership is looking for greater opportunities to communicate with 

the public early in the process to garner more feedback on community needs and 

priorities. It was noted during staff conversations that “participatory budgeting” is an idea 

receiving more attention recently and that there could be an opportunity to allocate a 

certain share of the City’s capital budget for projects led through a more open and 

inclusive process.   

City of Cleveland Complete and Green Streets  

The City of Cleveland passed a Complete and Green Streets ordinance (No. 798-11) in 

September 2011 in accordance with its vision for a network of Complete and Green 

Streets that will improve the economic, environmental and social well-being of its 

citizens. In effect as of January 2012, the ordinance requires implementation of 

sustainable policies and guidelines in all construction projects within the public right of 

way. The ordinance supports a walking, biking and public transportation-friendly city with 

safe and desirable travel options for users of all ages and abilities, while reducing the 

environmental impacts of capital projects through installation of green infrastructure. 24  

The City of Cleveland publishes an annual Progress Report to track implementation on 

the ordinance and provide information to the public about the City’s progress in 

achieving four primary goals:  

▪ Goal #1: Provide transportation system with maximum safety – Reduce the 

number of pedestrian and bicycle injuries and fatalities with the goal of having the 

lowest rates per capita in the state.  

▪ Goal #2: Maximize Mobility – All road construction projects are designed to 

increase mobility for non-motorized users in accordance with Complete Streets 

principles, aiming to link up to a larger community bicycle, transit and pedestrian 

network where possible.  

▪ Goal #3: Environmental, Economic & Social Benefit with Green 

Infrastructure – Increase total mileage of right-of-way designed to minimize 

negative environmental impacts in accordance with Green Streets principles.  

 

24 

http://www.clevelandohio.gov/CityofCleveland/Home/Government/CityAgencies/OfficeOfSustainability/Sustai

nableMobility 
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▪ Goal #4: Train Personnel in Complete and Green Streets Principles – 

Annually increase the number of management, design and maintenance 

personnel trained regarding Complete and Green Streets Principles with the goal 

of 100% of relevant workforce trained. 

The report highlights a number of key projects that have been recently completed or are 

planned for the near future. The list in the most recent report included bicycle 

infrastructure, programs like UH Bikes (bike share) and CiCLEvia (open streets 

initiative), the Cleveland Tree Plan, CMSD’s Safe Route to Schools plan, and others. 

Indicators of Complete and Green Street “outputs” and “outcomes” were also listed, with 

outputs consisting of more direct physical features or elements (i.e.: crosswalks, ADA 

ramps, bike lane miles, trees) and outcomes consisting of longer-term data points that 

could be tracked over time (i.e.: pedestrian and bicyclist fatalities, commute mode split, 

air quality index, etc.). 

Vision Zero Impacts 

The Complete and Green Streets Ordinance and Progress Report are valuable tools for 

designing, implementing, tracking, evaluating, and reporting on safe streets efforts in 

Cleveland. While the ordinance provided a solid foundation and has led to a number of 

completed projects that align with Vision Zero principles, it lacks enforceability in key 

areas and has not provided a significant shift in the process of planning, implementing 

and evaluating capital projects. Reporting to City Council and the broader community 

has been limited. A subsequent effort to enhance the ordinance in 2020-2021 included a 

greater focus on Vision Zero and establishment of a Transportation Infrastructure 

Advisory Committee (TIAC) which would focus on project prioritization, review and 

evaluation. This effort should be integrated with Vision Zero’s focus on safety and equity 

outcomes, while also acknowledging the capacity issues that may be limiting the ability 

of City staff and departments to achieve all desired objectives.  

NOACA Complete and Green Streets Policy 

Passed in 2020, NOACA’s Complete and Green Streets Policy is overseen by the 

Transportation Planning, Engineering and Modeling division. The policy recognizes that 

the road network is the largest public space in the region and the demand for 

transportation choices and improved water quality continues to grow. It promotes a 

multimodal transportation system that is integrated with sustainable green infrastructure 

to ensure roadways are designed and built to safely and comfortably accommodate all 

roadway users. The policy includes direction for the design and development of 

transportation facilities with context-appropriate solutions that prioritize safety, 

multimodal connectivity, healthy communities, and natural systems. All projects 

requesting NOACA administered funds are required to adhere to this policy and are 

therefore eligible for NOACA funding participation to implement complete and green 

street recommendations.  
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Vision Zero Impacts 

It is unclear what the immediate impacts of this policy will have in the City of Cleveland, 

where a similar local policy has been in place for nearly 10 years. It is possible that the 

policy could reinforce the importance of local objectives and compliance in Cleveland or 

that strict enforcement by NOACA with regard to funding eligibility could push Cleveland 

to follow these standards more diligently. If nothing else, the NOACA policy will bring the 

rest of the Northeast Ohio region into the same policy context with regard to projects that 

seek NOACA funding eligibility, which should do well to create safer travel conditions 

along corridors that traverse municipal boundaries. 

Ohio Traffic Engineering Manual and Manual of Uniform Traffic 
Control Devices  

ODOT’s Office of Roadway Engineering and Traffic Control Division are responsible for 

developing traffic engineering policies, manuals, guidelines, standards, procedures, 

specifications and related publications. This includes the Ohio Manual of Uniform Traffic 

Control Devices (OMUTCD), the Traffic Engineering Manual (TEM), and the Location & 

Design Manual (LDM). These manuals establish traffic control standards and design 

guidelines for all public highways in Ohio and include information that may be useful to 

local jurisdictions.25 

The TEM has been developed to assure uniformity in application of ODOT traffic 

engineering policies, guidelines, standards and practices. The OMUTCD establishes the 

basic, minimum traffic control standards for any street, highway, bikeway or private road 

open to public travel in Ohio, and all supplemental ODOT traffic engineering design, 

construction and operations related information is either contained in the TEM or 

referenced from it. The Manual contains standards, policies, etc. established for use in 

ODOT work. It acknowledges, however, that situations may present themselves where 

engineering knowledge, experience and judgment will be needed to determine how to 

apply the standards to specific situations.  

The OMUTCD is the State manual adopted by the ODOT Director of Transportation to 

establish standards for traffic control devices in Ohio in general conformance to the 

national manual. To promote statewide uniformity in the design and application of traffic 

control devices, the OMUTCD standards apply to all public streets and highways, 

regardless of type or the level of governmental agency having jurisdiction, and private 

roads open to public travel. 

The LDM is intended to “reduce the selection of design alternatives to those most 

appropriate for the State of Ohio, to document Ohio’s interpretation of various policies, 

and to include design criteria which may be unique to the State of Ohio.”26 The Manual 

cites criteria drawn from the American Association of State Highway and Transportation 

 

25 ODOT Office of Roadway Engineering. “Traffic Engineering Manual.” January 2018. 

26 ODOT Office of Roadway Engineering. “Location & Design Manual, Volume 1 - Roadway 

Design.” July 2021. 
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Officials (AASHTO) and Transportation Research Board (TRB), but notes that 

“consideration must also be given to design standards adopted by city, county or other 

local governments when designing facilities under their jurisdiction.” The LDM includes 

sections on "Design Controls and Exceptions,” "Intersection Design,” "Multi-modal 

Considerations,” and others with relevance to roadway and user safety. 

Vision Zero Impacts 

The ODOT Traffic Engineering Manual, OMUTCD, and Location & Design Manual are 

critical resources that include a priority on the safety of roadway users in Ohio. However, 

they are often cited by planners, designers, and safety advocates as impediments to the 

types of progressive changes that they believe can make more dramatic improvements 

to local conditions – in particular, for the most vulnerable travelers. There is a perceived 

lack of flexibility in adhering to standards like the 85th percentile rule for determining 

speed limits on local roadways, which holds that the speed limit should be within 5 miles 

per hour of the 85th percentile, or the speed at or below which 85 percent of vehicles 

travel. ODOT has recently updated its policy on this and other standards to determine 

where and how exceptions may be made, including urban areas and geographies with a 

higher concentration of vulnerable roadway users. ODOT is also preparing to publish a 

Multimodal Design Guide (MDG) in 2022 that will serve as the primary resource for 

bicycle and pedestrian guidance for ODOT projects moving forward.  
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2 CRASH ANALYSIS 

EXECUTIVE SUMMARY 

Each year, many people are killed or seriously injured in traffic crashes throughout 

Cleveland. These crashes impact the lives of the people involved in those crashes, and 

their family members, relatives, and friends. The impacts of crashes – both physical and 

emotional – may last for months, if not years. 

The City of Cleveland has undertaken a strategic, multi-sector approach to address 

traffic crashes with Vision Zero. The strategy is to eliminate all traffic fatalities and 

serious injuries, and to increase safe, healthy, equitable mobility for all. Vision Zero 

acknowledges that traffic deaths and serious injuries are preventable and sets the goal 

of eliminating both with clear, measurable strategies.  

To successfully eliminate fatalities and serious injuries, the City of Cleveland needs 

robust data to identify the causes of these crashes and where they occur. The crash 

analysis in this report identifies the primary factors, circumstances, locations, and other 

attributes that are involved in Cleveland’s traffic crashes. This analysis should guide the 

city’s investments in infrastructure, education, and enforcement to ensure a successful 

outcome of Vision Zero. 

Key Findings 

The following list identifies the key findings from the crash analysis. Each issue is 

described in more detail in the report. 

▪ The miles of roadway with 10 or more fatal or serious crashes over a five-year 

period has been increasing each year. Between 2016 and 2020, the 25 most 

dangerous miles of roadway represented approximately one-quarter of all fatal or 

serious injury crashes citywide. 

▪ The number of fatal or serious injury crashes increased each year from 2018 

through 2020 (204 in 2018, 338 in 2019 and 382 in 2020). However, the total 

number of crashes has remained relatively consistent (3,596 in 2018, 4,220 in 

2019, and 3,776 in 2020). This indicates fatal and serious injury crashes are 

becoming more common. 

▪ Motorcycle crashes are most likely to result in a fatality or serious injury (30%), 

followed by pedestrian crashes (20%), bicycle crashes (12%) and vehicle 

crashes (6%). 

▪ Most crashes occur at intersections (from 79% of motorcycle crashes, and up to 

85% for bicycle crashes) versus in mid-block locations. Most intersection crashes 

occur at signalized intersections. However, despite the increased frequency of 

crashes at signalized intersections, these locations have a lower severity rate in 

all modes. Non-signalized intersections and mid-block locations tend to have the 

highest severity rate in all modes. 
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▪ There are 1,051 signalized intersections in Cleveland, compared to 6,406 non-

signalized intersections. Over the five years from 2016 through 2020, on 

average, each signalized intersection experienced between 9 and 10 crashes. 

This compares to non-signalized intersections which averaged approximately 

one crash each over the same five-year period. 

▪ Approximately 70% of crashes in all modes occur along arterials, with crash 

frequency dropping in each subsequent roadway classification (collectors and 

locals). There is minimal difference in severity among classifications within each 

mode. Relative to the number of centerline miles, crashes on arterials are 

significantly more common than on other roadways 

▪ There is an over-representation of pedestrians between 50 and 69 years of age 

in fatal or serious injury pedestrian crashes. Although this age group represents 

25% of Cleveland’s population, they make up 35% of fatal or serious injury 

pedestrian crashes. People aged 20 to 29 are also over-represented as well, but 

to a lesser extent. 

▪ Bicycle crashes are most over-represented for ages 10 through 19, 50 through 

59, and 70 to 79. Together these crashes represent 48% of bicyclists in fatal or 

serious bicycle crashes. In Cleveland’s overall population, this groups represents 

32% of people. 

▪ Ward 5 experienced the greatest number of crashes, and Ward 10 experienced 

the greatest number of fatal or serous injury crashes and the highest rate of fatal 

or serious injury crashes. 

▪ There were approximately 21 fatal or serous injury crashes over five years for 

every 10,000 people and jobs in Cleveland. However, several wards have fatal or 

serious injury crash rates above 30 crashes per 10,000 people and jobs. The 

rates are highest in Wards 10, 4, 2 and 1. Ward 10’s crash rate (53 crashes per 

10,000 people and jobs) is notably higher than the second and third highest rates 

of 38 crashes per 10,000 people and jobs in Wards 4 and 2. 

▪ In all wards, except for two27, the crash rate per mile is higher along arterials than 

collectors or local streets. The crash rates are on average 3 times greater along 

arterials than collectors. This clearly demonstrates the increased risk that occurs 

on arterials in most areas of the city. 

▪ Crashes are more likely to result in a fatality or serious injury when speeding is 

involved, or one of the units involved in the crash had consumed alcohol, drugs, 

or marijuana, 

▪ Approximately 42% of bicycle crashes involved young adults or youth aged 24 or 

younger, compared to 32% in vehicle crashes and 31% in pedestrian crashes. In 

perspective, approximately 32% of Cleveland residents are 24 or younger. 

 

27 Ward 9 has a higher crash rate along collectors (for all crashes and for fatal or serious injury crashes). Ward 16 

has a higher crash rate along collectors (for fatal or serious injury crashes).  
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▪ Crashes in school zones tend to be less severe than crashes outside of school 

zones, except for bicycle crashes where there is a small increase in severity.  

▪ Pedestrian crashes in school zones are more severe when the pedestrian was a 

school-aged youth. Fourteen percent of crashes in school zones where the 

pedestrian was a school-aged youth resulted in a fatality or serious injury. This 

compares to 9% of crashes in school zones where the pedestrian was not a 

youth. This difference is notable because pedestrian crashes that are not in 

school zones are more severe for non-youth pedestrians (21%) compared to 

crashes with school-aged youth (19%). 

▪ Wards with a greater share of residents who are non-White or wards with a 

higher percent of people who are below 150% of the poverty level tend to 

experience increased severity. 
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PREVIOUS ANALYSIS AND FINDINGS 

The City of Cleveland and the Northeast Ohio Areawide Coordinating Agency (NOACA) 

have been reviewing and analyzing crashes throughout Cleveland for several years. 

This section reviews some of that work, as well provides recommendations for a close 

call reporting form developed by a local advocacy organization, ODOT’s crash reporting 

form, and the city’s data management. 

Summary of Findings from Previous Efforts 

Vision Zero Summary of Crash Data Analysis (2015-2019) 

The City of Cleveland reviewed the fatal and serious injury crashes that occurred 

between 2015 and 2019. The findings show that fatal and serious injury crashes peak 

during the late summer and early autumn, late in the work week and on weekends, and 

in the late afternoon, through the evening and into the late-night hours. 

The analysis also reviewed contributing circumstances that occurred most often in the 

fatal or serious injury crashes. One of the key findings from that analysis is that a large 

share of the first units in these fatal or serious injury crashes had a circumstance of 

‘other improper action.’ This broad category can include a wide range of actions, and the 

lack of specificity makes it difficult to use the data effectively to implement changes and 

appropriate countermeasures. Other commonly occurring circumstances include ‘failure 

to yield,’ ‘unsafe speed,’ and ‘ran red light.’ 

Vision Zero Spatial Crash Analysis (2010-2019) 

The City of Cleveland also completed a city-wide spatial review of crashes for each of 

the city’s community development corporations and each of the city’s wards, based on 

crashes from 2010 through 2019. The result was a series of maps identifying the hot 

spot locations for all crashes in one map, and pedestrian and bicycle crashes in a 

second map. The hot spots included crashes of all severity levels, which clearly 

identified locations with a higher frequency of crashes versus those areas with a higher 

frequency of fatal crashes. 

Medical Examiner Data (2014-2018) 

NOACA completed an analysis of traffic fatalities that occurred within Cleveland between 

2014 and 2018. The analysis was based on data from the Cuyahoga County Medical 

Examiner’s Office. This data provides additional characteristics of the units that were 

killed in traffic crashes that are not available in ODOT’s crash data. This includes race, 

which is an important identifier to understanding the racial disparities in traffic crashes. 

As shown in Figure 1, the analysis showed a clear relationship between locations where 

black men and women were killed in a traffic collision, and the parts of the city that had 

higher rates of black residents (primarily in the city’s eastern neighborhoods). More 

importantly, however, the data shows traffic fatalities were more disproportionately 

occurring in areas with higher rates of black residents. Although white men who were 
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killed in traffic collisions were concentrated in areas with fewer black residents, the 

concentration and volume of these deaths was much lower than deaths in areas where 

most residents are black. 

Figure 1 Spatial Relationship between Fatalities and Race 

 

Source: Northeast Ohio Areawide Coordinating Agency (NOACA) 

Issues or Questions that Remain Unanswered 

With this analysis, the city and Data Subcommittee were still interested in learning more 

about traffic crashes in Cleveland. There was interest in understanding more about the 

contributing circumstances in pedestrian crashes, as well as understanding the role 

speeding plays in crash severity and risk, and characteristics of crashes involving youth. 

Additionally, the data analysis that had been completed to-date did not include a detailed 

breakdown of each modal group and did not compare the fatal and serious injury 

crashes to other crashes overall to assess the relative level of severity.  

Another limitation of the analysis that had been completed to-date is the use of attributes 

assigned to unit 1 for most unit-level analysis. Although in most cases unit 1 is the unit at 

fault, and in most cases unit 1 is the vehicle unit for motorcycle, pedestrian, and bicycle 
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crashes, this is not always true. The lack of data from all units in each crash may have 

given an imprecise representation of what was happening.  

Review of Close Call Form 

Bike Cleveland is the Cleveland area’s advocacy organization for bicycling. The 

organization provides a webpage for individuals to report close calls or hazards.28 

Essentially the website acts as a crowd-sourcing tool to collect the location of incidents 

which could have become crashes, or crashes which may not have been reported to 

local law enforcement. These reports are limited to those individuals who are aware of 

the site, and to the incidents that people feel the need (or have the time) to report. These 

crashes may hold valuable data, considering that a relatively large share of crashes may 

not get reported to law enforcement. In Washington, DC, for example, it is estimated up 

to 30% of traffic crashes involving pedestrians or bicycles are not reported – with higher 

rates of unreported crashes in areas with high shares of black residents.29 

Potential improvements to the form that could improve analysis are listed below: 

▪ In the question asking for users to select the level of severity, replace the options 

currently listed (no injury or damage, property damage, minor injury, serious 

injury) with different terminology that is more accessible to the general 

population. This may require a short five-to-ten-word statement that explains 

what a “minor injury” is and how it differs from a “serious injury.” This change will 

ensure the injury severity of each close call reported will more accurately reflect 

the outcome of that close call. 

▪ Develop a feature where a user can select on a map the location where the near-

miss or hazard is located. This selected location can be used to automatically 

join to location-specific attributes such as the location type (mid-block, non-

signalized intersection, signalized intersection) and other roadway attributes 

(such as number of lanes, posted speed and roadway classification). 

▪ Reduce the number of details that are collected through the narrative description. 

This will streamline post-processing, but also ensure consistent data collection of 

details from all users. To achieve this, consider adding additional questions that 

ask for specific movements or actions for each of the units involved in the close-

call incidents, as well as other issues that would assist with understanding what 

is occurring. 

▪ Consider asking the user to identity what they believe would have prevented or 

mitigated the close-call incident. This would further help identify what occurred in 

the close-call incident if the narrative description or selected characteristics were 

not sufficiently clear during the post-processing stage. 

 

28 https://www.bikecleveland.org/reportit/  

29 Laura Bliss. “The Car Crashes That Go Undetected.” Bloomberg CityLab. July 15, 2021. 

https://www.bloomberg.com/news/articles/2021-07-15/how-many-traffic-crashes-are-going-unreported 

https://www.bikecleveland.org/reportit/
https://www.bloomberg.com/news/articles/2021-07-15/how-many-traffic-crashes-are-going-unreported
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Review of Crash Reporting Form 

ODOT’s crash reporting form allows for many critical elements of the crash to be 

reported in one place, and for that data to be used to assess safety and risk of different 

factors and modes. However, there are some limitations in the reporting form that reduce 

the usefulness of the data outputs, particularly when using the data to make 

recommendations about specific locations or circumstances. Potential improvements to 

the crash reporting form include: 

▪ Update crash types, pre-crash actions and contributing circumstances to 

accurately reflect the wider variety of actions and movements that occur in 

crashes – particularly as it relates to pedestrian and bicycle crashes. The 

terminologies used in the crash reporting form are vehicle-focused and limit the 

ability to fully understand what occurred in a crash that involved a non-vehicle 

unit. This is demonstrated through the higher frequency of pedestrian and bicycle 

crashes that are defined with crash types of ‘other.’ 

▪ Add specificity to bicycle and pedestrian involved crash types.   

▪ The crash report form allows for simple data entry by requiring a responding 

officer to identify a code that corresponds to the characteristic they are selecting. 

When this data gets placed into the data exported from ODOT, these codes are 

also included. For some fields, the codes listed on the crash report form available 

online do not match up with the values in the data. Additionally, a review of an 

older crash report form showed that some of the codes change over time. It 

would be more beneficial to end-users if the data that is exported from ODOT 

replaces the codes with the actual text labels to reduce confusion between 

values that changed over time, and to reduce post-processing time that it takes 

data analysts to cross reference each of the codes with the applicable text labels. 

▪ All units in a crash should be included in the data export from ODOT, instead of 

limiting data to the first three units. This is particularly important when the most 

vulnerable unit is listed as unit 4 or unit 5, or higher. 

▪ The crash severity level is an important attribute. However, at times, it is 

important and helpful to understand the level of injury for each individual unit. 

Therefore, the injury sustained by each unit should be included as an additional 

field in the crash data. 

▪ New micro-mobility modes have emerged in recent years. Although the crash 

report form includes the category “other non-motorist,” it would be helpful to 

break this down into additional categories. Additional modes could include 

electric kick/stand-up scooter, electric unicycles, onewheels, and electric 

skateboards. These are sometimes generally known as ‘light electric vehicles.’ 

Electric bicycles may also warrant their own classification due to the difference in 

speed, acceleration, and weight from traditional human-propelled bicycles. 

Another mode – although not new – is the traditional human-powered 

skateboard, which does not have its own classification on the crash report form. 
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Recommendations for Data Management Improvements 

Potential recommendations for improvements in data management at the City of 

Cleveland include: 

▪ Offer training to police officers and dispatchers regarding crash reporting. This 

can include how to code unique events, as well as more common events that 

involve people walking or bicycling.  

▪ Incorporate close call data from Bike Cleveland in the city’s Vision Zero efforts to 

identify specific locations that appear often, or to identify actions that are 

commonly occurring. 

▪ Integrate the Cuyahoga Medical Examiner’s Office data into the city’s standard 

crash analysis. This data is particularly helpful because it includes the race of the 

victim (which is not included in ODOT’s data). 

▪ Use dispatch records to cross reference OH-1 report forms to help assess gaps 

between completed reports and calls for service. 

▪ Look for opportunities to improve policies and practices related to the city’s 

Accident Investigation Unit.   

▪ Develop a shapefile of all intersections in the city, with attributes on traffic control, 

roadway classifications, number of entering lanes, presence of turn lanes, and 

other characteristics or attributes. Dedicate staff time to ensure this dataset is 

maintained and kept up to date. Assign the intersection attributes to any crashes 

that occur at an intersection on an on-going basis (this ensures attributes are 

assigned shortly after the crashes occur to prevent outdated attributes from being 

incorrectly assigned). Over time, these attributes will develop into a rich dataset 

from which the city can conduct data analysis and decision-making. 

▪ Obtain traffic volumes and observed traffic speeds for all major roadways in the 

city and compile this information into a shapefile that can be easily maintained 

and kept up to date over time. Assign these roadway attributes to all crashes on 

an on-going basis (this ensures attributes are assigned shortly after the crashes 

occur to prevent outdated attributes from being incorrectly assigned Over time, 

these attributes will develop into a rich dataset from which the city can conduct 

data analysis and decision-making. The data will also inform crash risk as it 

relates to traffic volumes (for particular roadways) or to vehicle miles traveled (for 

wards or other defined geographies).  
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CRASH ANALYSIS METHODOLOGY AND NOTES 

Data Source 

Data was obtained from the Ohio Department of Transportation’s GIS Crash Analysis 

Tool (GCAT) – available on the Transportation Information Mapping System (TIMS). The 

crash data was filtered to include all crashes from 2016 through 2020, and crashes 

within Cleveland using the “ODPS City/Village” field. The data was exported from the 

site on April 30, 2021. 

Reformatting Data for Detailed Analysis 

The data from ODOT was a single large table which included an individual row for each 

crash, with 149 columns of data. These columns included 88 which were crash-specific 

attributes, and another 61 columns with information about the first three units in each 

crash (28 columns for the unit 1, 22 columns for unit 2, and 13 columns for unit 3). 

Unfortunately, this format makes it more difficult to do detailed analysis in an efficient 

manner. As a result, the crash data was split into two separate tables – one for crashes 

and one for units. The crash data included the 88 columns specific to crashes, including 

two columns with identifiers for each unique crash. The unit data included 31 columns, 

with a single row for each unit in the crash. Each row included the same two columns 

with the identifiers for each unique crash so that the rows could be matched between 

both datasets. 

Although the crash data started with 76,072 rows of data in a single table, the result was 

a crash table with 76,072 rows and a units table with 148,443 rows. 

Universe of Crashes Included in Analysis 

The crashes included in this analysis represent a small subset of the crashes exported 

from GCAT. The original dataset includes 76,072 crashes. There are 12,897 crashes 

that are coded as being along a freeway or interstate (FREEWAY_IND = “Y” or 

INTERSTATE_IND = “Y”). This analysis focuses on crashes located on surface streets 

where the City of Cleveland has local control and a responsibility to address safety 

issues. Therefore, these freeway crashes were removed. 

Of the remaining 63,175 crashes, a majority are property damage only crashes (43,820 

crashes). These crashes are also excluded from this analysis, ensuring the focus of this 

analysis is on crashes that resulted in an injury (of any level). Although the 19,355 injury 

crashes represent a small portion of all crashes, these crashes have the most significant 

impact to life and represent the subset of crashes where countermeasures and policy 

interventions are most needed. 

Although the City of Cleveland’s Vision Zero goals focus on eliminating serious injuries 

and fatalities, the analysis intentionally includes all injury levels (fatalities, serious 

injuries, minor injuries, and possible injuries). Including lower-level injury crashes can 

highlight issues that under different circumstances could have had a more serious 

outcome. Additionally, including all injury level crashes increases the size of the dataset, 
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which can improve the analysis and reinforce findings. This wider set of crashes also 

allows for a comparative analysis between crash attributes, allowing the identification of 

how severe crashes are out of the wider set of crashes of all injury levels. 

A small set of 37 crashes had insufficient data about the units involved in the crash. This 

made it impossible to categorize these crashes into modal groups for more detailed 

analysis. These crashes were removed from the analysis. 

The remaining 19,318 crashes are the basis for the analysis found in this report. 

Property Damage only Crashes 

Although property damage only crashes are not included in this analysis, a review of 

property damage only crashes can provide additional context regarding locations where 

crashes are occurring, and where more serious crashes may occur in the future. 

Property damage only crashes can also inform future maintenance and capital projects 

by supporting additional countermeasures to increase traffic safety. Data from property 

damage only crashes also can be used to secure grant funding. 

It is recommended that the City of Cleveland consider processes to evaluate property 

damage only crashes in the future to provide additional data and information regarding 

common issues, areas with high crash likelihood, and where fatal and serious crashes 

are overrepresented relative to the frequency of property damage only crashes. 

Geographic and Spatial Attributes 

The crash data from ODOT was augmented with spatial data to add attributes to each of 

the crashes. However, not all crashes were able to be spatially located, either because 

of missing coordinates or coordinates which are located outside of Cleveland and 

appear to have been incorrectly geocoded. Although all 19,318 crashes are included in 

most of the data presented in this report, when the analysis is based on a geographic 

location (such as ward or location type) that was added to the data, the universe of 

crashes is 19,098 crashes. These are the crashes where coordinates were available, are 

spatially within Cleveland, or are close enough to the city limits that they are assumed to 

be in Cleveland. Only 220 crashes are excluded from any spatial analysis because of 

missing coordinates or coordinates which are likely incorrect. See Figure 2 for a 

diagram of how crashes were spatially filtered, and the relative size of each dataset. 
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Figure 2 Spatial analysis methodology 

 

Modes 

The crash data classifies individual units into 28 different unit types. For this analysis, 

the units were grouped together into four modal groups: vehicles, motorcycles, 

pedestrians, and bicycles. The unit types included in each mode are listed in Figure 3. 
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Units classified as animals, trains, or where the unit type was unknown were not 

classified. 

Figure 3 Unit Types 

Mode Unit Types 

Vehicle ▪ Passenger car 

▪ Passenger van (minivan) 

▪ Sport utility vehicle (SUV) 

▪ Pick-up 

▪ Cargo van 

▪ Van (9-15 seats) 

▪ Autocycle 

▪ All-terrain vehicle (ATV/UTV) 

▪ Golf cart Snowmobile 

▪ Single-unit truck 

▪ Semi-tractor 

▪ Farm equipment 

▪ Motorhome 

▪ Limo (livery vehicle) 

▪ Bus (16+ passengers) 

▪ Other vehicle 

▪ Heavy equipment 

Motorcycle ▪ Motorcycle (2-wheeled) 

▪ Motorcycle (3-wheeled) 

Pedestrian ▪ Pedestrian/skater 

▪ Wheelchair (any type) 

Bicycle ▪ Bicycle 

▪ Moped or motorized bicycle 

▪ Other non-motorist 

NA ▪ Animal with rider 

▪ Animal-drawn vehicle 

▪ Train 

▪ Unknown or hit/skip 

Assigned Crash Mode 

Each crash was assigned to a single unit type for crash-level analysis. Crashes which 

involved only vehicles are classified as vehicle crashes. A crash is classified as a 

motorcycle, pedestrian, or bicycle crash if any of those modes are included in the crash. 

For crashes where multiple non-vehicle modes are included, the most vulnerable user 

determines the crash mode (pedestrians are the most vulnerable, followed by bicycles, 

motorcycles, and lastly vehicles). For example, a crash involving a motorcycle and a 

pedestrian is a pedestrian crash. A crash involving a vehicle, pedestrian and bicycle is a 

pedestrian crash.30 A crash involving a motorcycle and a bicycle is a bicycle crash. 

One of the most unfortunate aspects of the crash data is that the export from ODOT is 

limited to only three units, even when more units are involved in the crash.31 It is unclear 

how the decision is made for which units to include in the dataset, or whether it is 

randomly assigned. Therefore, this modal classification may be misleading if a more 

vulnerable road user is listed after unit 3. As identified in the analysis of crash modes in 

 

30 In most crashes involving these three modes, the bicyclists are often traveling as a pedestrian. For example, a 

child on a bicycle on the sidewalk alongside a parent who is on foot, or a bicyclist who is crossing a street at an 

intersection in a crosswalk with other pedestrians also crossing in the crosswalk. 

31 The crash data from ODOT provides a URL with a link to each crash report form filled out by the responding 

officer. A review of a few crashes where data looked questionable showed that more units are listed on the form 

than are included in the dataset. 
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vehicle crashes (see the Vehicle Crash Types section), there are several crashes where 

a fourth or fifth non-vehicle mode is involved in the crash. 

Figure Formatting and Coloring 

Figures throughout this analysis use color-coding within cells to improve readability by 

shading cells relative to their values. Darker cells indicate a larger number or percent, 

and lighter cells indicate lower values. 

▪ Green is used to represent proportions of crashes out of a total. 

▪ Red is used to represent the percent of crashes that result in a fatality or serious 

injury. 

▪ Blue is used to represent the relative ratio between the percent and another 

comparison percent. The shading does not represent the actual value, but the 

value relative to what would be expected. 

▪ Other colors are used to represent rate of crashes per people and jobs, or per 

centerline miles.  
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TOP FATAL OR SERIOUS INJURY CRASH SEGMENTS 

The City of Cleveland has a methodology to identify the top roadway segments for fatal 

or serious injury crashes. These roadways – known as the Top Fatal or Serious Injury 

Crash Segments or Top FSI Segments – are identified each year based on the number 

of fatal or serious injury crashes over the previous 5-year period in one-mile segments. 

The segments are identified based on the NFLID and COUNTY_LOG_NBR fields. The 

NFLID is a unique identifier for most roadways in the city (including collectors and local 

streets), and the COUNTY_LOG_NBR field is the distance in miles along the roadway. 

All fatal or serious injury crashes are summarized based on the NFLID and the integer of 

each distance (i.e., 5.4 miles becomes mile 5, and 13.9 miles becomes mile 13). This 

grouping into one-mile segments ensures all groupings are the same length and allows 

for direct comparison between each group. 

All one-mile segments with 10 or more fatal or serious injury crashes are designated as 

one of the Top FSI segments. The threshold of 10 crashes over a 5-year period was 

identified by Cleveland’s Vision Zero Task Force because it yielded a reasonable 

number of segments, is easy to explain to stakeholders and the public, and these 

segments tend to average at least two fatal or serious injury crashes each year. 

Crashes in 2016-2020 

Based on crashes between 2016 and 2020, 25 miles of segments were identified where 

there were at least 10 fatal or serious injury crashes. This represented a total of 348 fatal 

or serious injury crashes, or approximately 10% of all crashes that occurred on those 

segments. The segments are listed in Figure 4 and shown spatially in Figure 5. 
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Figure 4 Top Fatal or Serious Crash Segments, 2016-2020 

Corridor Extents 
Total 

Crashes 
Total Fatal or 

Serious Crashes 
% Fatal or 

Serious 

Saint Clair Avenue 

E 74th St – E 99th St 84 11 13.1% 

E 99th St – E 118th St 201 27 13.4% 

E 118th St – Hayden Ave 174 23 13.2% 

Hayden Ave – Stevenson Rd 124 12 9.7% 

Superior Avenue 

E 34th St - E 58th St 119 12 10.1% 

E 58th St - E 81st St 114 19 16.7% 

E 81st St - E 108th St 116 12 10.3% 

E 108th St - E 125th St 124 11 8.9% 

Kinsman Road 

E 68th St - Bridge over railroad 130 12 9.2% 

MLK Jr Dr - E 132nd St 198 15 7.6% 

E 132nd St - Menlo Rd 198 15 7.6% 

E 93rd Street / Ella 
Ave 

Warner Rd - Prince Ave 93 11 11.8% 

Prince Ave - Easton Ave 141 18 12.8% 

Denison Avenue 
Lorain Ave - W 69th St 144 13 9.0% 

W 69th St - W 47th St 126 11 8.7% 

W 25th Street Meyer Ave - Bridge over railroad 150 18 12.0% 

Miles Avenue E 119th St - E 144th St 102 16 15.7% 

Lee Road Throckley Ave - Miles Ave 232 15 6.5% 

E 55th Street Chester Ave - Scovill Ave 136 13 9.6% 

E 131st Street Farringdon Ave - Hoy Ave 113 12 10.6% 

Harvard Avenue E 116th St - E 143rd St 101 11 10.9% 

Broadway Avenue Aetna Rd - Booth Ave 81 11 13.6% 

W 117th Street Berea Rd - Florian Ave 172 10 5.8% 

Lorain Avenue W 42nd St - W 68th Pl 73 10 13.7% 

Woodland Avenue / 
Buckeye Road 

E 71st St - E 92nd St 91 10 11.0% 

Total 25 miles of segments 3,337 348 10.4% 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 5 Map of Top Fatal or Serious Segments (2016-2020) 
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The most common crash mode along the top FSI segments were vehicle crashes, which 

represented approximately 68% of the fatal or serious injury crashes (Figure 6). 

However, motorcycle crashes experienced the highest rate of fatal or serious injury 

crashes – at 38%, more than three times as severe as crashes overall on the 25 miles. 

Pedestrian and bicycle crashes on these segments were also noticeably more severe, 

with a fatal or serious injury rate of 29% and 28%, respectively. 

Figure 6 Crash Modes on Top Fatal or Serious Crash Segments, 2016-2020 

Crash Mode All Crashes 
Fatal or Serious 

Crashes 
Percent of Fatal or 
Serious Crashes 

% Fatal or 
Serious 

Vehicle 2,977 235 68% 7.9% 

Motorcycle 94 36 10% 38.3% 

Pedestrian 198 58 17% 29.3% 

Bicycle 68 19 5% 27.9% 

Total 3,337 348 100% 10.4% 

Source: Based on crash data from Ohio DOT GCAT 

Figure 7 shows the location of crashes along the top FSI segments. Almost half of all 

crashes (48%) occur at signalized intersections. Another relatively large share of 

crashes (41%) occurs at intersections where traffic control details are not available. 

Figure 7 Crash Locations of Top Fatal or Serious Crash Segments, 2016-2020 

Crash Location Crashes Percent 

Signalized intersection 167 48% 

Non-signalized intersection 155 45% 

Mid-block 26 7% 

Crash location undetermined - - 

Total 348 100% 

Source: Based on crash data from Ohio DOT GCAT 

Crash Types on Top FSI Segments 

Crash typing provides a high-level category to what generally occurred in a crash. See 

the Crash Types section for more details on how the crash types were identified. 

Figure 8 shows the vehicle crash types that occurred on the top FSI segments. Although 

the two most common vehicle crash types overall are rear end and angle crashes, the 

most common fatal or serious injury crashes are ‘angle’ and ‘fixed object’ crashes. Of the 

crash types that occur most often, the serious and fatal outcomes are overrepresented in 

the ‘fixed object’ crashes (25% fatal or serious) and ‘head on’ crashes (14% fatal or 

serious). 
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Figure 8 Vehicle Crash Types on Top Fatal or Serious Crash Segments, 2016-2020 

Vehicle Crash Type 

All crashes Fatal or Serious Crashes 
% Fatal or 

Serious # % # % 

Rear end 865 29% 27 11% 3.1% 

Angle 825 28% 66 28% 8.0% 

Sideswipe passing 342 11% 17 7% 5.0% 

Fixed object 271 9% 68 29% 25.1% 

Left turn 204 7% 9 4% 4.4% 

Head on 180 6% 26 11% 14.4% 

Right turn 117 4% 7 3% 6.0% 

Parked vehicle 83 3% 6 3% 7.2% 

Backing 35 1% 1 <1% 2.9% 

Sideswipe meeting 11 <1% 3 1% 27.3% 

Overturning 7 <1% 1 <1% 14.3% 

Other non-collision 6 <1% 2 1% 33.3% 

Animal 1 <1% - - 0.0% 

Other 30 1% 2 1% 6.7% 

Total 2,977 100% 235 100% 7.9% 

Source: Based on crash data from Ohio DOT GCAT 

Figure 9 shows the motorcycle crash types that occurred on the top FSI segments. 

Generally, the most common crash types overall for motorcycles are also the most 

common crash types for fatal or serious injury crashes. ‘Angle’, ‘left turn’ and ‘sideswipe 

passing’ are the most frequent fatal or serious injury motorcycle crash types, 

representing approximately 58% of all fatal or serious injury motorcycle crashes on the 

top FSI segments. 

For crash types that occur most often, the most serious are ‘fixed object’ crashes (75% 

fatal or serious), ‘right turn’ crashes (67% fatal or serious), and ‘left turn’ crashes (64% 

fatal or serious). 
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Figure 9 Motorcycle Crash Types on Top Fatal or Serious Crash Segments, 2016-2020 

Motorcycle Crash 
Type 

All crashes Fatal or Serious Crashes 
% Fatal or 

Serious # % # % 

Angle 28 30% 9 25% 32.1% 

Rear end 12 13% - - 0.0% 

Left turn 11 12% 7 19% 63.6% 

Sideswipe passing 11 12% 5 14% 45.5% 

Head on 7 7% 3 8% 42.9% 

Overturning 7 7% 3 8% 42.9% 

Fixed object 4 4% 3 8% 75.0% 

Right turn 3 3% 2 6% 66.7% 

Other non-collision 3 3% 1 3% 33.3% 

Backing 3 3% - - 0.0% 

Animal 2 2% 1 3% 50.0% 

Sideswipe meeting 1 1% 1 3% 100.0% 

Other 2 2% 1 3% 50.0% 

Total 94 100% 36 100% 38.3% 

Source: Based on crash data from Ohio DOT GCAT 

Figure 10 shows the pedestrian crash types that occurred on the top FSI segments. The 

most common fatal or serious injury crashes are ‘Pedestrian crossing street – in 

crosswalk’ and ‘Pedestrian in roadway’. ‘Other’ also represents a large share of crashes, 

which suggests the crash report form’s standard crash types do not clearly articulate 

what is occurring in pedestrian crashes. For crash types that occur most often, the most 

serious are ‘Pedestrian crossing street – not in crosswalk’ (55% fatal or serious), 

‘Pedestrian in roadway’ (42% fatal or serious), and ‘Pedestrian crossing street – in 

crosswalk’ (40% fatal or serious). 
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Figure 10 Pedestrian Crash Types on Top Fatal or Serious Crash Segments, 2016-2020 

Pedestrian Crash Type 

All crashes Fatal or Serious Crashes 
% Fatal or 

Serious # % # % 

Pedestrian crossing street - in crosswalk 47 24% 19 33% 40.4% 

Left-turning vehicle 39 20% 6 10% 15.4% 

Pedestrian in roadway 24 12% 10 17% 41.7% 

Pedestrian on sidewalk or driveway access 16 8% 3 5% 18.8% 

Right-turning vehicle 14 7% - - 0.0% 

Pedestrian crossing street - not in crosswalk 11 6% 6 10% 54.5% 

Pedestrian on shoulder or roadside 5 3% 1 2% 20.0% 

Other 42 21% 13 22% 31.0% 

Total 198 100% 58 100% 29.3% 

Source: Based on crash data from Ohio DOT GCAT 

Figure 11 shows the bicycle crash types that occurred on the top FSI segments. The 

most common crash types overall are ‘angle crashes’, ‘rode out’, and ‘right-turning 

vehicle.’ However, the most common fatal or serious injury crashes are ‘angle crashes’, 

‘left-turning vehicle’, and ‘parallel crashes.’ Together, these three crash types represent 

68% of all fatal or serious bicycle crashes on the top FSI segments. 

The most serious crashes are ‘parallel crashes’ (67% fatal or serious), ‘left turning 

vehicle’ (44% fatal or serious), ‘angle crashes’ (26% fatal or serious), and ‘rode out’ 

(25% fatal or serious). 

Figure 11 Bicycle Crash Types on Top Fatal or Serious Crash Segments, 2016-2020 

Bicycle Crash Type 

All crashes Fatal or Serious Crashes 
% Fatal or 

Serious # % # % 

Angle crash 19 28% 5 26% 26.3% 

Rode out 12 18% 3 16% 25.0% 

Right-turning vehicle 11 16% 1 5% 9.1% 

Left-turning vehicle 9 13% 4 21% 44.4% 

Parallel crash 6 9% 4 21% 66.7% 

Drove out 3 4% - - 0.0% 

Other 8 12% 2 11% 25.0% 

Total 68 100% 19 100% 27.9% 

Source: Based on crash data from Ohio DOT GCAT 
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Trends of Top FSI Segments 

The crash data from 2016-2020 identified 25 miles of top FSI segments, representing 

349 crashes. This set of segments is the most extensive of the top FSI segments from 

each of the past five 5-year cycles (Figure 12). The segments from the 2012-2016 group 

included 13 miles and 150 crashes. The latest group from 2016-2020 is a 92% increase 

in miles and a 133% increase in number of crashes on the top FSI segments from 2012-

2016. In addition, latest group of segments from 2016-2020 accounts for the greatest 

share of all citywide fatal or serious crashes, representing approximately one-quarter of 

the city. 

Figure 12 Top Fatal or Serious Crash Segments Trends 

5-Year Cycle 
Miles of 

Segments 
Total Fatal or 

Serious Crashes 
Percent of Citywide Fatal 

or Serious Crashes 

2012-2016 13 150 11.5% 

2013-2017 12 152 11.0% 

2014-2018 16 206 14.6% 

2015-2019 20 269 17.2% 

2016-2020 25 349 24.3% 

Source: Based on crash data from Ohio DOT GCAT 

There are several segments that appear repeatedly in the top FSI segments. These are 

corridors where investments should be prioritized because of the persistent safety issues 

that occur there. The segments that appear in each of the last five 5-year cycles include: 

▪ St. Clair Avenue (E 99th St – E 118th St) 

▪ West 25th Street (Meyer Ave – Bridge over railroad) 

▪ East 93rd Street (Prince Ave – Easton Ave) 

▪ Superior Avenue (E 58th St – E 81st St; E 81st St – E 108th St) 

▪ Miles Avenue (E 119th St – E 144th St) 

▪ Kinsman Road (E 132nd St – Menlo Rd) 

▪ East 131st St (Farringdon Ave – Hoy Ave) 

▪ Broadway (Aetna Rd – Booth Ave) 

▪  
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OVERVIEW OF CITYWIDE CRASHES 

Starting in this section, the analysis includes all crashes and not only those along Top 

FSI segments. This overview section is meant to provide a high-level review of crashes 

citywide, with other sections providing additional detail about crashes by ward, pre-crash 

actions, crash types, and other specific factors or characteristics of crashes. 

Crash Trends 

The crash data in this analysis includes five years of data (2016 through 2020). Figure 

13 shows the trend of crashes over these five years with the number of crashes within 

each severity level (fatality, serious injury, minor injury, and possible injury). Overall 

crashes have remained relatively consistent, ranging between 3,500 and 4,500 crashes 

per year. 

Figure 13 Crashes by Year and Severity 

 
Note: Includes crashes of all modes. 

Source: Based on crash data from Ohio DOT GCAT 

Figure 14 shows the trends for fatal or serious injury crashes only in each year. The light 

orange bars show the number of crashes, and the gray line shows the rate of fatal or 

serious crashes per 100,000 people. 

Between 2016 and 2018, the number and rate of crashes was steadily dropping. 

However, starting in 2019 and continuing into 2020 the number of fatal or serious injury 

crashes has increase to the highest levels since 2016. The rate of crashes per 100,000 

people has also risen by similar margins, showing that this increase is not attributable to 

changes in population. 
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It is important to point out that as the number of fatal or serious injury crashes rose from 

2019 to 2020, the overall number of crashes citywide dropped. This indicates the 

severity rates have been increasing in recent years. 

Figure 14 Fatal or Serious Injury Crashes per 100,000 people by year 

 
Note: Includes crashes of all modes. 

Source: Based on crash data from Ohio DOT GCAT; population data from US Census Bureau Table B01003 (2016 

through 2019 were from ACS 5-year estimates [2012-2016 through 2015-2019]; 2020 was from ACS 1-year estimates 

[2019]). 

Crash Modes 

The crash analysis divides crashes into four modes: vehicle, motorcycle, pedestrian, and 

bicycle. These modes are defined based on the most vulnerable road user included in 

each crash. Each crash is also identified by the highest severity level of the units in the 

crash. For this analysis, crashes that resulted in a fatality or serious injury are grouped 

together into ‘fatal or serious injury.’ 

Figure 15 identifies the number of crashes by crash mode and severity level, and the 

severity rate. Overall, motorcycle crashes are the most severe, followed by pedestrian 

crashes, and bicycle crashes. Vehicle crashes – with a severity rate of 5.7% – have a 

rate lower than the rate for all crash modes (despite representing 88% of all crashes). 

264

243

204

338

382

68
62

53

88

100

0

20

40

60

80

100

0

50

100

150

200

250

300

350

400

2016 2017 2018 2019 2020

A
n

n
u

a
l 
F

S
I 
c
ra

s
h

e
s
 p

e
r 

10
0

,0
0

0
 p

e
o

p
le

A
n

n
u

a
l 
fa

ta
l 
o

r 
s
e

ri
o

u
s
 i
n

ju
ry

 c
ra

s
h

e
s



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-42 

Figure 15 Crashes by Mode and Severity 

Crash 
mode Fatality 

Serious 
Injury 

Minor 
Injury 

Possible 
Injury 

Total 
crashes 

Percent fatal or 
serious injury 

Vehicle 112 862 4,736 11,337 17,047 5.7% 

Motorcycle 33 124 220 154 531 29.6% 

Pedestrian 45 192 515 448 1,200 19.8% 

Bicycle 3 60 255 222 540 11.7% 

All modes 193 1,238 5,726 12,161 19,318 7.4% 

Note: Excludes an additional 37 crashes that involved unknown modes. 

Source: Based on crash data from Ohio DOT GCAT 

To articulate the magnitude and relative scale of crashes more clearly by mode, Figure 

16 displays rectangles sized proportionally by mode and severity level. This chart clearly 

shows that vehicle crashes are the dominate crash mode, and that there are relatively 

few bicycle fatalities (yet there continue to be relatively high rates of serious injury 

bicycle crashes). 
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Figure 16 Diagram of Crash Frequency by Mode and Severity 

 
Source: Based on crash data from Ohio DOT GCAT 
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Geographic Distribution of Crashes 

The maps on the following pages show the distribution of crashes across the City of 

Cleveland. The maps use hexagonal binning to group crashes into consistently sized 

hexagons approximately one-quarter square mile in area. The colors of each hexagon 

are used to show the variation in density and distribution of crashes citywide. Although 

the maps use a consistent red color ramp, note that the colors in the maps are scaled to 

the number of crashes represented.   

Figure 17 shows the distribution of all crashes (all severity levels and all crash modes). 

Figure 18 limits the crashes to only those that resulted in a fatality or serious injury 

(including all crash modes). 

Figure 19 limits the crashes to only pedestrian or bicycle crashes that resulted in a 

fatality or serious injury. 
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Figure 17 Geographic Distribution of all Crashes 
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Figure 18 Geographic Distribution of Fatal or Serious Injury Crashes 
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Figure 19 Geographic Distribution of Fatal or Serious Injury Crashes involving Pedestrians or Bicyclists 
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Location Type 

Each crash was assigned a location type based on their proximity to an intersection and 

the presence of traffic control. Crashes within 150 feet of an intersection were classified 

generally as an ‘intersection’ crash. This was subdivided into two separate intersection 

types: crashes at intersections with a traffic signal were categorized as ‘signalized 

intersection’ crashes; and all other intersection crashes were categorized as ‘non-

signalized intersection’ crashes. This includes intersections with stop signs (all-way, 2-

way and 1-way stops), yield signs, roundabouts or where no traffic control was present 

in the City of Cleveland’s traffic control shapefile layer. Crashes further than 150 feet 

from an intersection are classified as a ‘mid-block’ crash. 

Figure 20 shows the frequency and severity of all crashes by location type. Most 

crashes occur at intersections in all modes (79% or more of crashes). Within intersection 

crashes, most crashes occur at signalized intersections, for all crash modes. 

Between signalized intersections, non-signalized intersections, and mid-block locations, 

crashes at signalized intersections have the lowest severity in all crash modes. The 

difference in severity between non-signalized intersections and mid-block locations is 

minor for all modes (usually by approximately one percentage point), except for 

pedestrian crashes. Twenty-one percent of pedestrian crashes at mid-block locations 

result in a fatality or serious injury. This compares to 26% at non-signalized 

intersections. 

Figure 20 Crashes by Mode and Location Type 

 Total crashes Fatal or serious crashes 

Location Type # % # % % Fatal or serious 

Vehicle crashes     

Intersection 14,298 84% 792 81% 6% 

Signalized intersection 8,758 51% 434 45% 5% 

Non-signalized intersection 5,540 32% 358 37% 6% 

Mid-block 2,559 15% 176 18% 7% 

Crash location undetermined 190 1% 6 1% 3% 

Total 17,047 100% 974 100% 6% 
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 Total crashes Fatal or serious crashes 

Location Type # % # % % Fatal or serious 

Motorcycle crashes     

Intersection 417 79% 118 75% 28% 

Signalized intersection 197 37% 46 29% 23% 

Non-signalized intersection 220 41% 72 46% 33% 

Mid-block 99 19% 34 22% 34% 

Crash location undetermined 15 3% 5 3% 33% 

Total 531 100% 157 100% 30% 

Pedestrian crashes     

Intersection 998 83% 196 83% 20% 

Signalized intersection 633 53% 100 42% 16% 

Non-signalized intersection 365 30% 96 41% 26% 

Mid-block 192 16% 40 17% 21% 

Crash location undetermined 10 1% 1 <1% 10% 

Total 1,200 100% 237 100% 20% 

Bicycle crashes     

Intersection 457 85% 53 84% 12% 

Signalized intersection 267 49% 30 48% 11% 

Non-signalized intersection 190 35% 23 37% 12% 

Mid-block 78 14% 9 14% 12% 

Crash location undetermined 5 1% 1 2% 20% 

Total 540 100% 63 100% 12% 

Source: Based on crash data from Ohio DOT GCAT 

Roadway Classification 

ODOT’s crash data identifies the roadway classification of crashes with the 

FUNCTIONAL_CLASS_CD column. For crashes where no classification was defined by 

ODOT (approximately 10% of crashes), the classification was identified based on a 

spatial join to the nearest centerline (for mid-block crashes) and based on the highest 

classification of all intersecting roadways (for intersection crashes). This assignment 

provided classifications to 79% of the crashes with missing functional classifications from 

ODOT. 

Figure 21 shows the frequency and severity of crashes for all modes along arterials, 

collectors, and local streets. Approximately 70% of crashes in all modes occur along 
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arterials, with crash frequency dropping in each subsequent roadway classification. 

There is minimal difference in severity among classifications within each mode. 

Relative to the number of centerline miles, crashes on arterials are significantly more 

common than on other roadways. Over a five-year period, approximately 72 vehicle 

crashes (4 fatal or serious vehicle crashes) occurred on each mile of arterial roadway 

throughout Cleveland, compared to approximately 14 crashes (1 fatal or serious crash) 

per mile for streets overall. 



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-51 

Figure 21 Crashes by Roadway Classification 

 Total crashes Fatal or serious crashes Centerline miles Crashes per mile 

Classification # % # % 
% Fatal or 

serious # % All 
Fatal or 
serious 

Vehicle crashes         

Arterial 12,411 73% 689 71% 5.6% 173 14% 71.9 4.0 

Collector 2,926 17% 181 19% 6.2% 125 10% 23.4 1.4 

Local 1,357 8% 91 9% 6.7% 960 76% 1.4 0.1 

undetermined 353 2% 13 1% 3.7% - - - - 

Total 17,047 100% 974 100% 5.7% 1,257 100% 13.6 0.8 

Motorcycle crashes         

Arterial 382 72% 114 73% 29.8% 173 14% 2.2 0.7 

Collector 81 15% 21 13% 25.9% 125 10% 0.6 0.2 

Local 51 10% 17 11% 33.3% 960 76% 0.1 <0.1 

undetermined 17 3% 5 3% 29.4% - - - - 

Total 531 100% 157 100% 29.6% 1,257 100% 0.4 0.1 

Pedestrian crashes         

Arterial 834 70% 167 70% 20.0% 173 14% 4.8 1.0 

Collector 210 18% 39 16% 18.6% 125 10% 1.7 0.3 

Local 131 11% 29 12% 22.1% 960 76% 0.1 <0.1 

undetermined 25 2% 2 1% 8.0% - - -  

Total 1,200 100% 237 100% 19.8% 1,257 100% 1.0 0.2 

Bicycle crashes         

Arterial 375 69% 39 62% 10.4% 173 14% 2.2 0.2 

Collector 97 18% 15 24% 15.5% 125 10% 0.8 0.1 

Local 59 11% 8 13% 13.6% 960 76% 0.1 <0.1 

undetermined 9 2% 1 2% 11.1% - - -  

Total 540 100% 63 100% 11.7% 1,257 100% 0.4 0.1 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 
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Age Distribution 

The crash data includes ages for many of the units involved in each of the crashes. 

Figure 22 shows the distribution of ages into 10-year ranges for modes in each of the 

crash types and compares those ages to the driving-age population or the Cleveland 

population. The percentages indicate the share of people in each column that are within 

each age range. The blue shading compares the percentages to the overall driving-age 

or overall population percentages. 

Drivers in vehicle fatal or serious injury crashes between 20 and 39 years of age are 

over-represented in those crashes. Although these drivers represent approximately 54% 

of all drivers in fatal or serious crashes, this compares to 36% of the overall driving-age 

population. 

Motorcyclists in fatal or serious injury crashes between 30 and 49 years of age are over-

represented in those crashes. These ages represent 48% of motorcyclists in all fatal or 

serious injury motorcycle crashes, compared to 30% of the overall driving-age 

population. 

The ages that are most over-represented for pedestrians in fatal or serious pedestrian 

crashes are between 50 and 69 years of age. Together, these units represent 35% of 

pedestrians in fatal or serious pedestrian crashes. This compares to 25% of Cleveland’s 

overall population. Pedestrians between 20 and 29 are also over-represented, but not by 

as large of a margin. 

Bicycle crashes are most over-represented for ages 10 through 19, 50 through 59, and 

70 to 79. Together these bicyclists represent 48% of bicyclists in fatal or serious bicycle 

crashes. In Cleveland’s overall population, this groups represents 32% of people. 

Note that this data is showing all units that were involved in a crash that resulted in a 

fatality or serious injury. The crash data does not provide any details on the individual 

severity levels for each unit involved. Therefore, it can be expected that some of these 

units included in this data may not have incurred any injuries at all. 
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Figure 22 Age Distribution of Persons Involved in Fatal or Serious Injury Crashes 

Age 
range 

Cleveland 
driving-age 
population 

Drivers in 
vehicle 
crashes 

Motorcyclists 
in motorcycle 

crashes 
Cleveland 
population 

Pedestrians 
in pedestrian 

crashes 

Bicyclists in 
bicycle 
crashes 

0 – 9 - - - 12% 11% - 

10 – 19 8% 6% 3% 12% 8% 20% 

20 – 29 20% 32% 22% 17% 18% 18% 

30 – 39 16% 22% 27% 13% 12% 12% 

30 – 49 14% 13% 21% 11% 10% 10% 

50 – 59 17% 15% 20% 14% 19% 20% 

60 - 69 14% 8% 7% 11% 16% 12% 

70 – 79 7% 3% - 6% 4% 8% 

80+ 4% 2% - 4% 2% - 

Total 100% 100% 100% 100% 100% 100% 

Note: Includes all people involved in fatal or serious crash, regardless of individual severity level. For vehicle and 

motorcycle crashes, blue cell shading represents value relative to Cleveland’s driving-age population (15+). For 

pedestrian and bicycle crashes, blue cell shading represents value relative to Cleveland’s overall population. 

Source: Based on crash data from Ohio DOT GCAT; US Census Bureau ACS 2019 Table B01001 

Pavement Quality 

All crashes in Cleveland were assigned a pavement rating based on a street network 

shapefile that included pavement details. The most recent pavement quality index was 

used for each street segment. 

Half of the street centerline miles (50%) in Cleveland have pavement quality rating of 

good and satisfactory, with an additional 41% of centerline miles with a rating of fair. 

Only 9% of the city’s centerline miles were poor, very poor or serious. 

For crashes overall, 73% occurred on streets with a rating of good or satisfactory, with 

another 21% of crashes occurring on streets with a fair rating. There was no significant 

difference in crash frequency or severity by mode across the street pavement quality 

ratings. 

Only motorcycle crashes showed an increasing severity rate from good, to satisfactory to 

fair rating (from 28% fatal or serious on good pavement roadways, to 34% fatal or 

serious on fair pavement roadways). However, the few motorcycle crashes that occurred 

on streets with poor or very poor pavement had much lower severity rates (0-8% fatal or 

serious). 

The crashes were also normalized by centerline miles, but this showed that good 

pavement has the highest rate of crashes per centerline mile in all modes, followed by 

satisfactory pavement, fair pavement, and poor pavement. The frequency of crash types 
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in each mode by pavement condition also did not yield any meaningful differences 

between pavement condition. 
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CRASHES BY WARD 

The City of Cleveland is divided into 17 wards, with each ward represented by a city 

councilor (see the map in Figure 23). The wards are used in this analysis to divide 

Cleveland into smaller geographical areas for more detailed analysis of crashes. There 

are enough wards to make this division provide reasonable location-specific data, and 

for the data to provide meaningful geographic context, especially as it relates to citywide 

policy and legislation. 

Figure 23 Wards in Cleveland 

 

 

The number of crashes that occurred in each ward is listed in Figure 24, with the 

percent of crashes that result in a fatality or serious injury. Ward 5 experienced the 

greatest number of crashes, and Ward 10 experienced the greatest number of fatal or 

serious crashes as well as the highest rate of fatal or serious crashes (10%). 

These crashes are normalized by population and jobs to account for increased activity 

and exposure that occur in some areas of the city, which is more likely to result in 

increased crash frequency. Overall, the city experienced 21 fatal or serious injury 

crashes over five years for every 10,000 people and jobs. However, several wards have 
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fatal or serious injury crash rates above 30 crashes per 10,000 people and jobs. These 

wards, listed in order from most severe, are Ward 10, Ward 4, Ward 2, and Ward 1. 

Ward 10 experienced 53 fatal or serious crashes for every 10,000 people and jobs. This 

is 15 more crashes per 10,000 people and jobs than the next highest crash rate of 38 in 

Ward 4, and 32 more crashes per 10,000 people and jobs than the citywide rate (i.e., 2.5 

times higher. 

Figure 24 Crashes by Ward and Crash Rate per People and Jobs 

Ward 
Total 

crashes 

Fatal or 
serious 
crashes 

% Fatal or 
serious Population Jobs 

Population 
+ Jobs 

Fatal or serious 
crash rate 

per 10,000 people + jobs 

Ward 1 1,200 79 6.6% 21,726 3,303 25,029 32 

Ward 2 1,032 83 8.0% 20,512 1,562 22,074 38 

Ward 3 1,511 115 7.6% 25,797 88,956 114,753 10 

Ward 4 1,166 80 6.9% 18,801 2,248 21,049 38 

Ward 5 2,086 122 5.8% 20,768 28,890 49,658 25 

Ward 6 1,807 114 6.3% 19,230 60,282 79,512 14 

Ward 7 1,192 102 8.6% 20,223 16,056 36,279 28 

Ward 8 716 67 9.4% 21,393 3,895 25,288 26 

Ward 9 949 79 8.3% 19,730 8,788 28,518 28 

Ward 10 1,507 150 10.0% 20,611 7,705 28,316 53 

Ward 11 879 64 7.3% 26,743 3,756 30,499 21 

Ward 12 803 60 7.5% 23,502 10,542 34,044 18 

Ward 13 765 63 8.2% 27,533 6,131 33,664 19 

Ward 14 853 71 8.3% 22,732 10,079 32,811 22 

Ward 15 829 70 8.4% 25,758 6,341 32,099 22 

Ward 16 1,013 49 4.8% 25,094 15,053 40,147 12 

Ward 17 790 50 6.3% 24,374 14,118 38,492 13 

Undetermined 220 13 5.9% - - - - 

Citywide 19,318 1,431 7.4% 384,526 287,705 672,231 21 

Note: Includes crashes of all modes. 

Source: Based on crash data from Ohio DOT GCAT; US Census Bureau ACS 2019 Table B01003, 2018 LEHD 

In addition to the number of people and jobs, the likelihood of traffic crashes is also 

related to traffic volumes on the roadways. Volumes for surface streets in Cleveland 

were not available for this analysis, so it was not possible to do a comparison of crashes 

per vehicle miles travelled in each ward. However, the centerline miles in each ward can 

act as a proxy for exposure to traffic (i.e., more roadway miles correlate with exposure). 
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Figure 25 lists the number of centerline miles (including all street classifications) in each 

ward, and the rate of crashes per mile (for all crashes, and for fatal or serious crashes). 

Citywide, there are approximately 15-16 crashes per centerline mile, and approximately 

one fatal or serious crash per centerline mile over a five-year period. 

Wards 5 and 6 have the highest rate of crashes per centerline mile (24.0 and 21.0, 

respectively). Ward 10 has the highest rate of fatal or serious crashes per mile at 1.8 

crashes, followed by Wards 5 and 14 at 1.4 crashes per mile. 

Figure 25 Crash Rates by Ward Relative to Centerline Miles 

Ward 
Total 

crashes 
Fatal or serious 

crashes 
Total centerline 

miles 
Total crashes 

per mile 
Fatal or serious 
crashes per mile 

Ward 1 1,200 79 78 15.4 1.0 

Ward 2 1,032 83 65 15.9 1.3 

Ward 3 1,511 115 98 15.4 1.2 

Ward 4 1,166 80 62 18.9 1.3 

Ward 5 2,086 122 87 24.0 1.4 

Ward 6 1,807 114 86 21.0 1.3 

Ward 7 1,192 102 78 15.2 1.3 

Ward 8 716 67 70 10.2 1.0 

Ward 9 949 79 64 14.7 1.2 

Ward 10 1,507 150 86 17.6 1.8 

Ward 11 879 64 57 15.4 1.1 

Ward 12 803 60 80 10.1 0.8 

Ward 13 765 63 76 10.1 0.8 

Ward 14 853 71 51 16.8 1.4 

Ward 15 829 70 59 14.2 1.2 

Ward 16 1,013 49 75 13.5 0.7 

Ward 17 790 50 86 9.2 0.6 

Undetermined 220 13 - - - 

Citywide 19,318 1,431 1,257 15.4 1.1 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 
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Crashes by Ward by Roadway Classification 

Although total centerline miles provide a high-level view of crash rates, each ward has a 

different distribution and make-up of roadway miles between arterials, collectors, and 

local streets. Figure 26 identifies the number of crashes that occurred in each ward, 

divided into the roadway classification. It also includes the severity rate for each ward 

and classification. 

Local crashes stand out as being the most severe street classification in many wards, 

particularly in Wards 3, 10, 12 and 15. However these are a small share of crashes. 

Figure 26 Crash Frequency and Severity by Ward and Roadway Classification 

 Total Crashes Fatal or Serious Crashes Percent Fatal or Serious 
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Ward 1 940 88 155 60 4 14 6% 5% 9% 

Ward 2 772 103 151 64 8 11 8% 8% 7% 

Ward 3 954 421 121 72 26 16 8% 6% 13% 

Ward 4 801 207 153 54 12 14 7% 6% 9% 

Ward 5 1,673 313 88 89 28 5 5% 9% 6% 

Ward 6 1,398 329 69 82 27 5 6% 8% 7% 

Ward 7 864 253 69 72 23 6 8% 9% 9% 

Ward 8 364 265 70 35 27 5 10% 10% 7% 

Ward 9 650 178 119 52 17 10 8% 10% 8% 

Ward 10 1,184 212 94 121 13 14 10% 6% 15% 

Ward 11 666 87 118 48 7 9 7% 8% 8% 

Ward 12 503 220 67 38 12 9 8% 5% 13% 

Ward 13 643 48 63 50 6 6 8% 13% 10% 

Ward 14 604 153 86 47 15 8 8% 10% 9% 

Ward 15 526 234 63 46 16 7 9% 7% 11% 

Ward 16 820 105 73 35 9 5 4% 9% 7% 

Ward 17 637 98 39 43 6 1 7% 6% 3% 

Undetermined 3 - - 1 - - 33% - - 

Total 14,002 3,314 1,598 1,009 256 145 7% 8% 9% 

Note: Excludes 404 crashes where roadway classification was not available. 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 27 shows the length of streets in each ward, broken out by classification, and the 

rate of crashes per centerline mile. Except for Wards 9 and 16, arterials roadways have 

the most crashes (and most fatal or serious crashes) per centerline mile. These crash 

rates clearly show the increased risk that occurs on arterial streets is most areas of the 

city, relative to collectors, and especially to local streets.  

Figure 27 Crash Rates by Ward (relative to roadway miles) by Roadway Classification 

 Centerline Miles 
Crashes 

per Centerline Mile 
Fatal or Serious Crashes 

per Centerline Mile 
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Ward 1 7.2 1.1 69.5 131.4 81.5 2.2 8.4 3.7 0.2 

Ward 2 10.2 2.6 51.9 76.0 39.0 2.9 6.3 3.0 0.2 

Ward 3 12.0 22.0 64.2 79.2 19.1 1.9 6.0 1.2 0.2 

Ward 4 7.1 4.3 50.3 112.3 47.6 3.0 7.6 2.8 0.3 

Ward 5 21.6 8.4 57.0 77.6 37.4 1.5 4.1 3.3 0.1 

Ward 6 17.8 7.9 60.3 78.5 41.6 1.1 4.6 3.4 0.1 

Ward 7 15.8 5.8 56.6 54.7 43.4 1.2 4.6 3.9 0.1 

Ward 8 3.4 13.6 53.0 107.9 19.5 1.3 10.4 2.0 0.1 

Ward 9 8.7 1.9 53.9 74.8 94.4 2.2 6.0 9.0 0.2 

Ward 10 9.4 10.7 65.4 126.2 19.8 1.4 12.9 1.2 0.2 

Ward 11 5.7 6.1 45.4 117.4 14.3 2.6 8.5 1.1 0.2 

Ward 12 7.9 9.7 62.1 63.9 22.8 1.1 4.8 1.2 0.1 

Ward 13 11.3 5.6 59.1 57.1 8.5 1.1 4.4 1.1 0.1 

Ward 14 4.1 4.2 42.4 147.7 36.9 2.0 11.5 3.6 0.2 

Ward 15 6.2 8.5 43.9 84.7 27.6 1.4 7.4 1.9 0.2 

Ward 16 9.9 2.0 63.4 83.2 52.1 1.2 3.5 4.5 0.1 

Ward 17 14.5 10.7 61.1 44.0 9.2 0.6 3.0 0.6 <0.1 

Undetermined - - - - - - - - - 

Total 172.5 125.1 959.6 81.2 26.5 1.7 5.8 2.0 0.2 

Note: Excludes 404 crashes where roadway classification was not available. 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 
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Crashes by Ward by Mode 

Figure 28 identifies the frequency and severity of crashes in each ward broken out by 

mode. Generally, crash severity is similar within modes across wards. However, a few 

wards are noticeably more severe for some modes. Vehicle crashes in Wards 8 and 10 

are approximately 2 percentage points more severe than vehicle crashes citywide. 

Motorcycle crashes in Ward 15 are 11 percentage points more severe than the citywide 

rate. This is much higher than the next two wards (9 and 10), with a severity rate 4 

percentage points higher than the citywide rate. 

Pedestrian crashes are most severe in Ward 2, with a severity rate 13 percentage points 

higher than the citywide rate. The next two highest wards are Wards 8 and 10, with a 

severity rate 3 percentage points higher than the citywide rate. 

The severity rates of bicycle crashes are much more varied across wards than in the 

other modes, ranging from 0% in two wards to more than 20% in three wards). Ward 1 

has the highest severity rate – 19 percentage points greater than the citywide rate. The 

next highest severity rate is in Wards 10 and 14, which have a severity rate 8-9 

percentage points higher than citywide rate. 
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Figure 28 Crash Frequency and Severity by Ward and Mode 

 Total Crashes Fatal or Serious Crashes Percent Fatal or Serious 
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Ward 1 1,118 21 45 16 59 7 8 5 5% 33% 18% 31% 

Ward 2 954 21 46 11 59 7 15 2 6% 33% 33% 18% 

Ward 3 1,225 48 183 55 64 12 32 7 5% 25% 17% 13% 

Ward 4 1,054 24 66 22 56 4 17 3 5% 17% 26% 14% 

Ward 5 1,929 24 101 32 100 8 12 2 5% 33% 12% 6% 

Ward 6 1,634 31 108 34 80 9 20 5 5% 29% 19% 15% 

Ward 7 1,055 24 76 37 75 5 20 2 7% 21% 26% 5% 

Ward 8 646 27 22 21 51 9 6 1 8% 33% 27% 5% 

Ward 9 823 29 67 30 55 10 13 1 7% 34% 19% 3% 

Ward 10 1,376 35 67 29 114 12 18 6 8% 34% 27% 21% 

Ward 11 738 26 68 47 42 7 11 4 6% 27% 16% 9% 

Ward 12 709 20 52 22 45 4 8 3 6% 20% 15% 14% 

Ward 13 663 35 51 16 44 10 9 - 7% 29% 18% 0% 

Ward 14 706 31 67 49 36 9 16 10 5% 29% 24% 20% 

Ward 15 673 32 73 51 39 13 13 5 6% 41% 18% 10% 

Ward 16 882 41 52 38 23 13 7 6 3% 32% 13% 16% 

Ward 17 672 47 46 25 26 13 11 - 4% 28% 24% 0% 

Undetermined 190 15 10 5 6 5 1 1 3% 33% 10% 20% 

Total 17,047 531 1,200 540 974 157 237 63 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 

Crashes by Ward by Location Type 

Figure 29 identifies the number of crashes in each ward broken out by location at an 

intersection or mid-block. Citywide, crashes at mid-block locations tend to be slightly 

more severe (2 percentage points more) than crashes at intersections. This is similar at 

the ward level. However, there are some wards where the difference is greater than 2 

points, and/or where intersection crashes have a higher severity rate than mid-block 

crashes. 
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The severity rate for crashes at mid-block locations in Wards 4, 8, 10, 12 and 15 stand 

out as having the highest severity rates of more than 10%. Intersection crashes in Wards 

7, 8 and 10 have the highest severity rate, with 9% of crashes resulting in a fatality or 

serious injury. 

Figure 29 Crash Frequency and Severity by Ward and Location Type 

 Total Crashes Fatal or Serious Crashes Percent Fatal or Serious 

Ward Intersection Mid-block Intersection Mid-block Intersection Mid-block 

Ward 1 1,050 150 70 9 7% 6% 

Ward 2 902 130 73 10 8% 8% 

Ward 3 1,219 292 89 26 7% 9% 

Ward 4 1,077 89 69 11 6% 12% 

Ward 5 1,799 287 104 18 6% 6% 

Ward 6 1,628 179 97 17 6% 9% 

Ward 7 1,068 124 92 10 9% 8% 

Ward 8 597 119 54 13 9% 11% 

Ward 9 815 134 67 12 8% 9% 

Ward 10 1,258 249 117 33 9% 13% 

Ward 11 768 111 57 7 7% 6% 

Ward 12 670 133 44 16 7% 12% 

Ward 13 583 182 47 16 8% 9% 

Ward 14 728 125 61 10 8% 8% 

Ward 15 669 160 49 21 7% 13% 

Ward 16 760 253 35 14 5% 6% 

Ward 17 579 211 34 16 6% 8% 

Total 16,170 2,928 1,159 259 7% 9% 

Note: Excludes 220 crashes where the ward and location type are undetermined. 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 

Intersection crashes are broken down further in Figure 30, into signalized and non-

signalized intersection crashes. Crashes at non-signalized intersections have a severity 

rate of 9%, versus crashes at signalized intersections with a severity rate of 6%. 

However, crashes at signalized intersections are much more common relative to the 

number of signalized intersections. There are 1,051 signalized intersections in 

Cleveland, compared to 6,406 non-signalized intersections. Over the five years from 

2016 through 2020, on average, each signalized intersection experienced between 9 

and 10 crashes. This compares to non-signalized intersections which averaged 

approximately one crash each over the same five-year period. 
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Signalized intersections in Wards 1, 2, 4, 5, 6 and 11 experienced crashes at a greater 

rate than the citywide average. These tend to be the wards where fatal or serious 

crashes are more likely to occur at signalized intersections. 

Figure 30 Crash Frequency and Rate by Ward and Intersection Type 
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Ward 1 588 462 33 37 39 421 15.1 1.1 0.8 0.1 

Ward 2 484 418 31 42 44 360 11.0 1.2 0.7 0.1 

Ward 3 835 384 56 33 115 414 7.3 0.9 0.5 0.1 

Ward 4 561 516 32 37 43 339 13.0 1.5 0.7 0.1 

Ward 5 1,374 425 65 39 98 413 14.0 1.0 0.7 0.1 

Ward 6 1,154 474 62 35 92 419 12.5 1.1 0.7 0.1 

Ward 7 778 290 59 33 97 365 8.0 0.8 0.6 0.1 

Ward 8 277 320 18 36 48 401 5.8 0.8 0.4 0.1 

Ward 9 432 383 27 40 51 341 8.5 1.1 0.5 0.1 

Ward 10 660 598 53 64 68 487 9.7 1.2 0.8 0.1 

Ward 11 411 357 29 28 37 259 11.1 1.4 0.8 0.1 

Ward 12 375 295 22 22 59 402 6.4 0.7 0.4 0.1 

Ward 13 335 248 20 27 48 418 7.0 0.6 0.4 0.1 

Ward 14 398 330 34 27 44 257 9.0 1.3 0.8 0.1 

Ward 15 365 304 28 21 56 293 6.5 1.0 0.5 0.1 

Ward 16 446 314 17 18 49 369 9.1 0.9 0.3 <0.1 

Ward 17 382 197 24 10 63 448 6.1 0.4 0.4 <0.1 

Total 9,855 6,315 610 549 1,051 6,406 9.4 1.0 0.6 0.1 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 
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PRE-CRASH ACTIONS 

Pre-crash actions are identified in the crash data with the PRECRASH_ACTION_CD 

column. This information is assigned to each individual unit in the crash. There are 22 

different pre-cash actions identified. They are: 

▪ Straight ahead 

▪ Backing 

▪ Changing lanes 

▪ Overtaking/passing 

▪ Making right turn 

▪ Making left turn 

▪ Making u-turn 

▪ Entering traffic circle 

▪ Leaving traffic circle 

▪ Parked 

▪ Slowing or stopped in traffic 

▪ Driverless 

▪ Negotiating a curve 

▪ Entering or crossing specific location 

▪ Walking, running, jogging, playing 

▪ Working 

▪ Pushing vehicle 

▪ Approaching or leaving vehicle 

▪ Standing 

▪ Other non-motorist 

▪ Standing outside disabled vehicle 

▪ Other / unknown 

The figures on the following pages identify the number of crashes that occurred based 

on the combination of the pre-crash actions of the first two units involved in the crashes. 

For motorcycle, pedestrian, and bicycle crashes, the two modes include the first driver of 

a vehicle, and the first motorcyclists/pedestrian/bicyclist in the crash. If there were two or 

more drivers or non-driver units, only the pre-crash actions of the first unit are included 

here. 

Not all units have an identified pre-crash action. Crashes where at least one of the units 

was missing a pre-crash action are excluded from this analysis.32 The number of 

excluded crashes include approximately 2,100 vehicle crashes, 113 motorcycle crashes, 

and 6 bicycle crashes. 

Due to the long list of pre-crash actions and the many potential combinations of actions 

between the two units, only the top five most common pre-crash actions are shown for 

each unit. All the remaining pre-crash actions are included in the ‘remaining actions’ 

category. 

Pedestrian pre-crash actions were modified using an additional field to provide additional 

specificity of the pedestrian action. Bicycle actions were consolidated into fewer 

groupings. Details on those new actions are provided in their respective sections. 

Pre-Crash Actions in Vehicle Crashes 

Figure 31 shows the most common pre-crash actions by the units in vehicle crashes. 

The most common action was ‘straight ahead’ followed by ‘slowing or stopped in traffic’ 

and ‘making left turn.’ 

 

32 In crashes with more than one applicable unit, the pre-crash action for the next available unit was used if the first 

unit’s pre-crash action was not identified. If no applicable units had a pre-crash action, that crash was excluded. 
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Figure 31 Pre-Crash Actions in Vehicle Crashes 

Pre-Crash Action 
by Vehicle 1 

Pre-Crash Action by Vehicle 2 

Straight 
ahead 

Slowing 
or 

stopped 
in traffic 

Other / 
unknown Parked 

Overtaking/ 
passing 

Remaining 
actions 

All 
crashes 

Straight ahead 3,620 - - - - - 3,620 

Slowing or stopped in traffic 2,969 236 - - - - 3,205 

Making left turn 2,509 97 154 20 77 115 2,972 

Other / unknown 1,188 624 138 107 7 - 2,064 

Making right turn 510 88 58 20 14 50 740 

Remaining actions 1,763 261 58 114 13 141 2,350 

All crashes 12,559 1,306 408 261 111 306 14,951 

Note: Only the top five pre-crash actions for each of the vehicles are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category. 

Source: Based on crash data from Ohio DOT GCAT 

Figure 32 lists the most common pre-crash actions in fatal or serious injury vehicle 

crashes. The most common actions continue to be ‘straight ahead,’ like all vehicle 

crashes. However, ‘making left turn’ now ranks as the second most common pre-crash 

action, indicating this action is more likely to result in a fatality or serious injury.  

Figure 32 Pre-Crash Actions in Fatal or Serious Vehicle Crashes 

Pre-Crash Action 
by Vehicle 1 

Pre-Crash Action by Vehicle 2 

Straight 
ahead 

Other / 
unknown Parked 

Slowing 
or 

stopped 
in traffic 

Overtaking/ 
passing 

Remaining 
actions 

All 
crashes 

Straight ahead 233 - - - - - 233 

Making left turn 118 6 2 4 8 3 141 

Other / unknown 51 7 8 8 1 - 75 

Slowing or stopped in traffic 71 - - 2 - - 73 

Parked 38 - 1 - - - 39 

Remaining actions 71 8 9 3 1 9 101 

All crashes 582 21 20 17 10 12 662 

Note: Only the top five pre-crash actions for each of the vehicles are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category. 

Source: Based on crash data from Ohio DOT GCAT 
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Pre-Crash Actions in Motorcycle Crashes 

Figure 33 shows the most common pre-crash actions in motorcycle crashes. Most 

motorcyclists involved were traveling ‘straight ahead’, followed by ‘slowing or stopped in 

traffic.’ The most common vehicle actions were ‘making left turn’ and ‘straight ahead.’ 

Figure 33 Pre-Crash Actions in Motorcycle Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Motorcyclist 

Straight 
ahead 

Slowing or 
stopped in 

traffic 
Other / 

unknown 

Making 
left 
turn 

Making 
right 
turn 

Remaining 
actions 

All 
crashes 

Making left turn 135 4 2 8 3 11 163 

Straight ahead 65 22 4 3 3 10 107 

Other / unknown 29 1 5 2 2 3 42 

Slowing or stopped in traffic 15 4 3 - 3 2 27 

Making right turn 19 1 - - - 1 21 

Remaining actions 44 1 3 1 2 7 58 

All crashes 307 33 17 14 13 34 418 

Note: Only the top five pre-crash actions for each of the vehicles are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Figure 34 shows the most common pre-crash actions in fatal or serious injury 

motorcycle crashes. ‘Straight ahead’ is the most common motorcyclist pre-crash action, 

and ‘making left turn’ is the most common vehicle pre-crash action. This ranking is the 

same for all motorcycle crashes, as well. 
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Figure 34 Pre-Crash Actions in Fatal or Serious Motorcycle Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Motorcyclist 

Straight 
ahead 

Making 
right 
turn 

Other / 
unknown 

Negotiating 
a curve 

Making 
left 
turn 

Remaining 
actions 

All 
crashes 

Making left turn 44 2 1 1 3 6 57 

Straight ahead 15 1 2 2 - 1 21 

Other / unknown 6 1 1 - - 3 11 

Slowing or stopped in traffic 3 2 1 - - - 6 

Changing lanes 5 - - - - - 5 

Remaining actions 12 - - 2 1 1 16 

All crashes 85 6 5 5 4 11 116 

Note: Only the top five pre-crash actions for each of the vehicles are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Pre-Crash Actions in Pedestrian Crashes 

Pedestrian actions were modified to provide more specific details on what the 

pedestrians are doing. They are based on the unique combination of the pedestrian pre-

crash action and the pedestrian location. See Figure 83 in the Appendix for a list of how 

these two fields were combined into the modified pedestrian action. The new pedestrian 

actions are: 

▪ Approaching or leaving vehicle 

▪ Crossing street in marked crosswalk 

▪ Crossing street in unmarked crosswalk 

▪ Entering or crossing road 

▪ Standing 

▪ Standing in roadway or intersection 

▪ Standing on shoulder or roadside 

▪ Standing on sidewalk or driveway access 

▪ Walking 

▪ Walking in roadway 

▪ Walking on path or trail 

▪ Walking on shoulder or roadside 

▪ Walking on sidewalk or driveway access 

▪ Working in roadway or intersection 

▪ Unknown 

Figure 35 lists the most common actions in pedestrian crashes. The most common 

pairing between pre-crash actions was for pedestrian ‘crossing street in marked 

crosswalk’ and a vehicle ‘making left turn’ with 151 crashes. The pedestrian action of 

‘crossing street in marked crosswalk’ was the most common pedestrian action, followed 

by ‘walking on sidewalk or shoulder.’ The most common vehicle actions were ‘straight 

ahead’ and ‘making left turn.’ 
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Figure 35 Pre-Crash Actions in Pedestrian Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Pedestrian 

Crossing 
street in 
marked 

crosswalk 

Walking on 
sidewalk or 

shoulder Walking 

Entering 
or 

crossing 
road 

Walking 
in 

roadway 
Remaining 

actions 
All 

crashes 

Straight ahead 102 57 52 50 75 117 453 

Making left turn 151 9 22 34 6 37 259 

Other / unknown 72 27 38 18 23 69 247 

Making right turn 77 4 9 10 1 8 109 

Backing 4 24 3 5 3 22 61 

Remaining actions 12 11 3 3 10 32 71 

All crashes 418 132 127 120 118 285 1,200 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 10 pre-crash pedestrian 

actions, and 16 pre-crash vehicle actions are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Figure 36 lists the most common pre-crash actions in fatal or serious injury pedestrian 

crashes. ‘Crossing street in marked crosswalk’ remains the top pedestrian pre-crash 

action, however ‘walking in roadway’ rises to second-most common pedestrian pre-crash 

action. This indicates when a pedestrian is ‘walking in roadway’ the crash is more likely 

to result in a fatality or serious injury. 

Figure 36 Pre-Crash Actions in Fatal or Serious Pedestrian Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Pedestrian 

Crossing 
street in 
marked 

crosswalk 

Walking 
in 

roadway Walking 

Walking on 
sidewalk or 

shoulder 

Crossing 
street in 

unmarked 
crosswalk 

Remaining 
actions 

All 
crashes 

Straight ahead 15 33 11 14 15 34 122 

Making left turn 8 8 11 4 4 16 51 

Other / unknown 20 1 5 2 3 5 36 

Making right turn 11 0 0 0 1 2 14 

Backing 0 1 0 1 0 2 4 

Remaining actions 1 2 0 4 0 3 10 

All crashes 55 45 27 25 23 62 237 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 10 pre-crash pedestrian 

actions, and 16 pre-crash vehicle actions are included in the ‘remaining actions’ category. 

Source: Based on crash data from Ohio DOT GCAT 
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Pre-Crash Actions in Bicycle Crashes 

Bicycle pre-crash actions from the crash data were simplified from the original 22 actions 

into six actions. See Figure 84 in the Appendix for a list of which original pre-crash 

actions were grouped together. The new bicycle actions are: 

▪ Proceeding straight 

▪ Rode out 

▪ Turning around 

▪ Turning left 

▪ Turning right 

▪ Other or unknown 

Figure 37 lists the most common actions in bicycle crashes. The most common bicycle 

actions were ‘proceeding straight’ and ‘rode out.’ The most common vehicle actions 

were ‘straight ahead,’ ‘other / unknown,’ and ‘making right turn.’ 

Figure 37 Pre-Crash Actions in Bicycle Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Bicyclist 

Proceeding 
straight 

Rode 
out 

Other or 
unknown 

Turning 
left 

Turning 
right 

Turning 
around 

All 
crashes 

Straight ahead 144  48  30  4  2  1  229 

Other / unknown 56  27  20  -  -  -  103 

Making right turn 65  23  9  -  -  -  97 

Making left turn 42  20  8  1  1  -  72 

Entering traffic lane 7  -  -  -  -  -  7 

Remaining actions 14  3  8  1  -  -  26 

All crashes 328 121 75 6 3 1 534 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 16 pre-crash vehicle 

actions are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Figure 38 lists the most common pre-crash actions in fatal or serious injury bicycle 

crashes. Like in overall bicycle crashes, ‘proceeding straight’ was the most common pre-

crash action for both units. However, vehicles ‘making left turn’ is now the third-most 

common vehicle pre-crash action, replacing ‘making right turn.’ This indicates left-turning 

vehicle are more likely to result in a fatality or serious injury than right-turning vehicles. 
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Figure 38 Pre-Crash Actions in Fatal or Serious Bicycle Crashes 

Pre-Crash Action 
by Vehicle 

Pre-Crash Action by Bicyclist 

Proceeding 
straight 

Rode 
out 

Other or 
unknown 

Turning 
left 

All 
crashes 

Straight ahead 22  5  5  1  33 

Other / unknown 6  4  3  -  13 

Making left turn 5  2  1  -  8 

Making right turn 5  -  -  -  5 

Slowing or stopped in traffic 1  1  -  -  2 

Entering traffic lane 1  -  -  -  1 

All crashes 40 12 9 1 62 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 16 pre-crash vehicle 

actions are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 
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CONTRIBUTING CIRCUMSTANCES 

In addition to pre-crash action, the crash data provides the primary contributing 

circumstance for each unit (in the CONT_CIR_PRIMARY_CD column). Unlike pre-crash 

action, this field provides a specific action about what a unit did incorrectly that led to the 

crash, or an action that likely made the crash more likely or more serious. There are 24 

contributing circumstances identified. They are: 

▪ None 

▪ Failure to yield 

▪ Ran red light 

▪ Ran stop sign 

▪ Unsafe speed 

▪ Improper turn 

▪ Left of center 

▪ Following too close / ACDA33 

▪ Improper lane change 

▪ Improper passing 

▪ Drove off road 

▪ Improper backing 

▪ Improper start from a parked position 

▪ Stopped or parked illegally 

▪ Swerving to avoid 

▪ Wrong way 

▪ Vision obstruction 

▪ Operating defective equipment 

▪ Load shifting/falling/spilling 

▪ Improper crossing 

▪ Lying in roadway 

▪ Not discernible 

▪ Opening door into roadway 

▪ Other improper action 

Except for vehicle crashes, each of the figures on the following pages identify the 

number of crashes that occurred based on the combination of the contributing 

circumstance of the first two units involved in the crashes. For vehicle crashes, the 

number of units assigned each contributing circumstance is listed (rather than the 

number of crashes based on the relationship between both units). For motorcycle, 

pedestrian, and bicycle crashes, the two modes include the first driver of a vehicle, and 

the first motorcyclists/pedestrian/bicyclist in the crash. If there were two or more drivers 

or non-driver units, their contributing circumstances are not included here. 

Due to long list of circumstances and the many potential combinations of circumstances 

between the two units, only the top five most common circumstances are shown for each 

unit. All the remaining circumstances are included in the ‘remaining circumstances’ 

category. For vehicle crashes, all contributing circumstances are listed. 

Contributing Circumstances in Vehicle Crashes 

Figure 39 lists the contributing circumstances for the first two units in vehicle crashes. 

The most common circumstances are ‘other improper action.’ This vague category 

includes more than one-third of all units. The next two largest categories of contributing 

circumstances are ‘following too close’ and ‘failure to yield’ – together totaling 32% of all 

units. 

 

33 ACDA stands for “Assured Clear Distance Ahead” implying the failure to drive with sufficient distance behind the 

vehicle in front  
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Figure 39 Top Contributing Circumstances Assigned in Vehicle Crashes 

Contributing Circumstance Count Percent 

Other improper action 6,771 39% 

Following too close / ACDA 2,857 16% 

Failure to yield 2,760 16% 

Ran red light 1,134 6% 

Improper turn 723 4% 

Improper lane change 526 3% 

Unsafe speed 424 2% 

Left of center 395 2% 

Ran stop sign 359 2% 

Drove off road 343 2% 

Not discernible 305 2% 

Swerving to avoid 253 1% 

Improper backing 245 1% 

Improper passing 98 1% 

Vision obstruction 87 <1% 

Operating defective equipment 77 <1% 

Wrong way 74 <1% 

Improper start from a parked position 57 <1% 

Stopped or parked illegally 23 <1% 

Improper crossing 16 <1% 

Load shifting/falling/spilling 9 <1% 

Opening door into roadway 5 <1% 

Total 17,541 100% 

Note: Excludes 16,553 vehicle units where the contributing circumstance was “None” or blank. 

Source: Based on crash data from Ohio DOT GCAT 

Figure 40 lists the most common vehicle contributing circumstances in fatal or serious 

injury vehicle crashes. Like in all vehicle crashes, ‘other improper action’ is the most 

common. However, ‘unsafe speed’ and ‘ran red light’ appear much more frequently (as a 

percentage) than in crashes overall (10% versus 2%, and 9% versus 6%, respectively). 

This indicates these two circumstances are more likely to result in a fatality or serious 

injury. ‘Failure to yield,’ which is the third most common circumstance constitutes a 
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smaller share of the circumstances than in all vehicle crashes (10% versus 16%), 

indicating that failure for a driver to yield is less likely to result in a fatality or serious 

injury.  

Figure 40 Top Contributing Circumstances Assigned in Fatal or Serious Vehicle Crashes 

Contributing Circumstance Count Percent 

Other improper action 383 38% 

Unsafe speed 104 10% 

Failure to yield 101 10% 

Ran red light 94 9% 

Drove off road 62 6% 

Left of center 54 5% 

Following too close / ACDA 52 5% 

Improper turn 35 3% 

Not discernible 25 2% 

Ran stop sign 20 2% 

Improper lane change 16 2% 

Swerving to avoid 16 2% 

Wrong way 16 2% 

Improper passing 15 1% 

Improper backing 3 <1% 

Improper start from a parked position 3 <1% 

Improper crossing 2 <1% 

Operating defective equipment 2 <1% 

Vision obstruction 2 <1% 

Load shifting/falling/spilling - 0% 

Opening door into roadway - 0% 

Stopped or parked illegally - 0% 

Total 1,005 100% 

Note: Excludes 949 vehicle units where the contributing circumstance was “None” or blank. 

Source: Based on crash data from Ohio DOT GCAT 
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These contributing factors are associated with highest fatal or serious injury outcomes: 

unsafe speed (25%), wrong way (22%) drove off road (18% FSI) and improper passing 

(15%)  

Contributing Circumstances in Motorcycle Crashes 

Figure 41 identifies the number of motorcycle crashes based on the combination of 

contributing circumstances of the motorcyclist and vehicle units. The most common 

pairing is when a driver’s circumstance is ‘failure to yield’ and where the motorcyclist’s 

circumstance of ‘none.’ This is followed – almost equal in frequency – by a driver’s 

circumstance of ‘none’ and a motorcyclist’s circumstance of ‘other improper action.’ 

These two pairings represent approximately 39% of all motorcycle crashes. The most 

common discernable circumstance for motorcyclists is ‘unsafe speed.’ 

Figure 41 Contributing Circumstances in Motorcycle Crashes 

Contributing 
Circumstance 

by Vehicle 

Contributing Circumstance by Motorcycle 

None 

Other 
improper 

action 
Unsafe 
speed 

Swerving 
to avoid 

Following 
too close 
/ ACDA 

Remaining 
circumstances 

All 
crashes 

None 38 100 21 11 10 49 229 

Failure to yield 106 6 7 - - 1 120 

Other improper 
action 

60 18 3 1 2 5 89 

Improper turn 25 1 - - - - 26 

Following too 
close / ACDA 

21 1 - - - 1 23 

Remaining 
circumstances 

34 1 2 1 - 6 44 

All crashes 284 127 33 13 12 62 531 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 19 

contributing circumstances are included in the ‘remaining circumstances’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Figure 42 identifies the number of fatal or serious injury motorcycle crashes based on a 

combination of contributing circumstances. The most common pair is a motorcyclist’s 

‘other improper action’ and a driver circumstance of ‘none.’ The next largest pair is the 

inverse: a motorcyclist’s ‘other improper action’ and a driver circumstance of ‘none.’ 

‘Unsafe speed’ remains the most common discernable motorcycle contributing 

circumstance. 
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Figure 42 Contributing Circumstances in Fatal or Serious Motorcycle Crashes 

Contributing 
Circumstance 

by Vehicle 

Contributing Circumstance by Motorcycle 

None 

Other 
improper 

action 
Unsafe 
speed 

Failure to 
yield 

Following 
too close 
/ ACDA 

Remaining 
circumstances 

All 
crashes 

None 9 35 12 3 3 15 77 

Failure to yield 30 5 6 1 - - 42 

Other improper 
action 11 5 1 - - 1 18 

Ran stop sign 3 - - - - 1 4 

Improper turn 4 - - - - - 4 

Remaining 
circumstances 8 1 2 - - 1 12 

All crashes 65 46 21 4 3 18 157 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 18 

contributing circumstances are included in the ‘remaining circumstances’ category. 

Source: Based on crash data from Ohio DOT GCAT 

Contributing Circumstances in Pedestrian Crashes 

Figure 43 identifies the number of pedestrian crashes based on the combination of 

contributing circumstances of the pedestrian and vehicle units. There are three pairing of 

contributing circumstances that are most common, representing approximately 60% of 

all pedestrian crashes. They include a driver’s ‘failure to yield’ with a pedestrian 

circumstance of ‘none,’ followed by a driver’s ‘other improper action’ and a pedestrian 

circumstance of ‘none,’ followed by a driver circumstance of ‘none’ and a pedestrian’s 

‘improper crossing.’ 
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Figure 43 Contributing Circumstances in Pedestrian Crashes 

Contributing 
Circumstance 

by Vehicle 

Contributing Circumstance by Pedestrian 

None 
Improper 
crossing 

Other 
improper 

action 
Not 

discernible 
Lying in 
roadway 

Remaining 
circumstances 

All 
crashes 

Other improper 
action 

239 58 121 2 11 5 436 

None 36 220 40 5 10 12 323 

Failure to yield 255 16 21 4 2 1 299 

Improper backing 25 2 - - - - 27 

Improper turn 17 - 1 - - - 18 

Remaining 
circumstances 

57 17 7 14 - 2 97 

All crashes 629 313 190 25 23 20 1,200 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 19 

contributing circumstances are included in the ‘remaining circumstances’ category. 

Source: Based on crash data from Ohio DOT GCAT 

Figure 44 identifies the number of fatal or serious injury pedestrian crashes based on a 

combination of contributing circumstances. The most common pair is a pedestrian’s 

‘improper crossing’ and a driver circumstance of ‘none.’ The next two largest pairs are 

when the vehicle’s circumstance is either ‘other improper action’ or ‘failure to yield’ with a 

pedestrian circumstance of ‘none. Of the most commonly occurring combination of 

contributing circumstances (excluding ‘other improper actions’), 15% of crashes where a 

vehicle fails to yield had fatal or serious injury outcomes and 28% of crashes where a 

pedestrian is attributed with an improper crossing had fatal or serious injury outcomes. 

14% of the crashes where no contributing circumstances were assigned to a pedestrian 

had fatal or serious injury outcomes.  
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Figure 44 Contributing Circumstances in Fatal or Serious Pedestrian Crashes 

Contributing 
Circumstance 

by Vehicle 

Contributing Circumstance by Pedestrian 

None 
Improper 
crossing 

Other improper 
action 

Lying in 
roadway 

Not 
discernible 

Remaining 
circumstances 

All 
crashes 

Other improper 
action 

33 19 23 8 1 1 85 

None 5 57 4 2 2 2 72 

Failure to yield 34 3 6 1 1 1 46 

Unsafe speed 1 6 - - - 1 8 

Ran red light 5 2 - - - - 7 

Remaining 
circumstances 

13 2 1 - 3 - 19 

All crashes 91 89 34 11 7 5 237 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 18 

contributing circumstances are included in the ‘remaining circumstances’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Contributing Circumstances in Bicycle Crashes 

Figure 45 identifies the number of bicycle crashes based on the combination of 

contributing circumstances of the bicyclist and vehicle units. There are two pairing of 

contributing circumstances that are most common, representing approximately 39% of 

all bicycle crashes. They include a driver’s ‘failure to yield’ with a bicycle circumstance of 

‘none,’ followed by a driver’s ‘other improper action’ and a bicycle circumstance of 

‘none.’ 
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Figure 45 Contributing Circumstances in Bicycle Crashes 

Contributing 
Circumstance 

by Vehicle 

Contributing Circumstance by Bicyclist 

None 

Other 
improper 

action 
Improper 
crossing 

Failure 
to 

yield 

Ran 
red 

light 
Remaining 

circumstances 
All 

crashes 

None 34 48 48 28 16 18 192 

Other improper 
action 103 42 7 4 - 9 

165 

Failure to yield 105 5 3 5 - 4 122 

Improper turn 11 3 - - - 1 15 

Ran stop sign 8 - 1 - - - 9 

Remaining 
circumstances 24 2 2 1 1 7 

37 

All crashes 285 100 61 38 17 39 540 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 19 

contributing circumstances are included in the ‘remaining circumstances’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Figure 46 identifies the number of fatal or serious injury bicycle crashes based on a 

combination of contributing circumstances. The most common pair is a bicycle 

circumstance of ‘none’ and a driver’s ‘other improper action.’ The next two most common 

pairs are a bicyclists’ ‘improper crossing’ with a driver circumstance of ‘none,’ and a 

bicyclist circumstance of ‘none’ with a driver’s ‘failure to yield.’ 

Figure 46 Contributing Circumstances in Fatal or Serious Bicycle Crashes 

Contributing 
Circumstance by 

Vehicle 

Contributing Circumstance by Bicyclist 

None 
Improper 
crossing 

Other 
improper 

action 

Ran 
red 
light 

Ran 
stop 
sign 

Remaining 
circumstances 

All 
crashes 

None 3 6 4 4 2 7 26 

Other improper action 16 - 1 - - 1 18 

Failure to yield 10 1 - - - - 11 

Ran stop sign 2 - - - - - 2 

Unsafe speed 2 - - - - - 2 

Remaining 
circumstances 

3 - - - - 1 4 

All crashes 36 7 5 4 2 9 63 

Note: Only the top five contributing circumstances for each of the units are identified. The remaining 18 

contributing circumstances are included in the ‘remaining circumstances’ category.  

Source: Based on crash data from Ohio DOT GCAT   
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CRASH TYPES 

Crash types are an overall category that describes what generally occurred in the crash. 

Unlike pre-crash action and contributing circumstances, crash types apply to the entire 

crash and not an individual unit. These broad categorizations can be helpful in 

identifying the most common or most serious issues, and in identifying citywide 

investment programs or countermeasures. 

The ODOT crash data provides a field for crash types (CRASH_TYPE_CD), with 20 

different crash types. These crash types and descriptions are listed in Figure 47. These 

crash types are used for vehicle and motorcycles crashes. For pedestrian and bicycle 

crashes, the crash types provided by ODOT are replaced with custom crash types 

developed based on the pre-crash actions of the two units. These crash types are 

described in their respective sub-sections. 

Figure 47 ODOT Crash Types 

Crash Type Description 

Other Other type of crash that is not represented by any of the crash types below. 

Head on 
When vehicles are traveling in opposite directions, and most of the impact is in the front 
area of both units. 

Rear end 
When vehicles are traveling in the same direction, and most of the impact is in the front 
area of one vehicle, and in the rear area of the second vehicle. 

Backing 
When a unit backs up into the side or front of another unit that is either parked or moving 
forward. 

Sideswipe passing 
When vehicles are traveling in the same direction, and most of the damage is related to the 
side of the units. 

Sideswipe meeting 
When vehicles are traveling in opposite directions, and most of the damage is related to 
the side of the units. 

Angle 
When vehicles are traveling in perpendicular directions. For example: eastbound and 
westbound. 

Parked vehicle 
When a vehicle strikes a parked vehicle and does not strike another motor vehicle in 
transport. 

Pedestrian When a vehicle strikes a pedestrian and does not strike another motor vehicle in transport. 

Animal When a vehicle strikes an animal and does not strike another motor vehicle in transport. 

Train When a vehicle strikes a train and does not strike another motor vehicle in transport. 

Bicycle When a vehicle strikes a bicycle and does not strike another motor vehicle in transport. 

Other non-vehicle 
When a vehicle strikes a non-vehicle and does not strike another motor vehicle in 
transport. 

Fixed object 
When a vehicle strikes an object, which is permanently fixed to its position, including a tree, 
mailbox, trailer without a power unit, etc.; and does not strike another vehicle in transport. 

Other object When a vehicle strikes an object, which is not permanently fixed to its position. 

Falling from or in 
vehicle 

When a crash occurs as the result of an object or person fall from or into/onto vehicle. 

Overturning When a vehicle overturns or rolls over. 

Other non-collision Other type of vehicle-based event that does not involve a crash. 

Left turn When a vehicle making a left turn strikes another vehicle. 

Right turn When a vehicle making a right turn strikes another vehicle. 
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Vehicle Crash Types 

Figure 48 lists the vehicle crash types with their frequency and severity. The four most 

common crash types (‘rear end’, ‘angle’, ‘fixed object’ and ‘sideswipe passing’) represent 

78% of all vehicle crashes. Of these four, the most serious is ‘fixed object’ which results 

in a fatality or serious injury in approximately 15% of crashes – more than 2.5 times the 

overall severity rate. 

Figure 48 Frequency and Severity of Vehicle Crash Types 

Vehicle Crash 
Type 

Total 
crashes 

Percent of 
crashes 

Fatal or serious 
crashes 

Percent fatal 
or serious 

Rear end 4,763 28% 97 2.0% 

Angle 4,593 27% 257 5.6% 

Fixed object 2,003 12% 308 15.4% 

Sideswipe passing 1,916 11% 74 3.9% 

Left turn 1,031 6% 45 4.4% 

Head on 815 5% 86 10.6% 

Parked vehicle 626 4% 52 8.3% 

Right turn 590 3% 18 3.1% 

Backing 356 2% 5 1.4% 

Sideswipe meeting 64 0% 7 10.9% 

Overturning 34 0% 6 17.6% 

Animal 23 0% 1 4.3% 

Other object 11 0% - 0.0% 

Pedestrian 8 0% 3 37.5% 

Bicycle 7 0% - 0.0% 

Train 2 0% 1 50.0% 

Other 166 1% 8 4.8% 

Other non-collision 39 0% 6 15.4% 

All crashes 17,047 100% 974 5.7% 

Note: Several crashes are coded with a Crash Type of ‘Pedestrian’ or ‘Bicycle’ despite all crashes here being 

vehicle-only crashes. A review of the crash report forms for those few crashes shows that the common reasons 

include (1) a bicycle or pedestrian unit is listed as unit 4 or after (and therefore are not included as a unit in the 

crash data from ODOT), or (2) the pedestrian or bicycle unit is correctly listed in the crash report form but 

incorrectly coded in the crash data (usually identified as a vehicle or as an unknown unit). There are also unique 

circumstances that included a crash into a parked bicycle, and a crash where a pedestrian injured themselves 

while avoiding a vehicle even though the vehicle did not strike the pedestrian during the crash. Crash modes were 

not manually fixed for these crashes, which is why they are still included here. 

Source: Based on crash data from Ohio DOT GCAT 
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Vehicle Crash Types by Street Classification 

Figure 49 identifies the percent of crashes by classification that occur in each crash 

type. Within each street classification, the shares of crashes are very similar. The color 

shading identifies the crash types that are more common relative to all crashes. 

‘Rear end,’ ‘sideswipe passing’ and ‘left turn’ crashes occur more often along arterials 

than they occur citywide. Along collectors, the crash types that are over-represented 

(and when they occur in more than 1% of crashes) are ‘backing’ and ‘angle’ crashes. 

Along local streets, ‘fixed object,’ ‘parked vehicle’ and ‘backing’ occur much more 

frequently than would be expected based on the city-wide rates (also limited to crash 

types that occur in more than 1% of crashes). 

Figure 49 Frequency of Vehicle Crash Types by Street Classification 

Crash Type Arterial Collector Local Overall 

Rear end 31% 22% 9% 28% 

Angle 26% 32% 27% 27% 

Fixed object 10% 13% 23% 12% 

Sideswipe passing 12% 10% 8% 11% 

Left turn 7% 5% 3% 6% 

Head on 5% 5% 5% 5% 

Parked vehicle 3% 4% 12% 4% 

Right turn 4% 3% 3% 3% 

Backing 1% 3% 6% 2% 

Sideswipe meeting <1% <1% 1% <1% 

Overturning <1% <1% <1% <1% 

Animal <1% <1% <1% <1% 

Other object <1% <1% <1% <1% 

Pedestrian <1% <1% <1% <1% 

Bicycle <1% <1% 0% <1% 

Train 0% <1% <1% <1% 

Other 1% 1% 1% 1% 

Other non-collision <1% <1% <1% <1% 

All crashes 100% 100% 100% 100% 

Note: Excludes 353 crashes with an undetermined roadway classification. However, these crashes are still 

represented in the ‘Overall’ column. 

Note: Blue cell shading represents the share of crashes in each street classification relative to the overall share. 

Darker shading indicates the crash type is much more prevalent in that street classification than the overall rate. 

Source: Based on crash data from Ohio DOT GCAT 
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Vehicle Crash Types by Location Type 

Figure 50 identifies the frequency and severity of vehicle crashes by location type and 

crash type. ‘Rear end’, ‘angle’ and ‘fixed object’ crashes occur most often in all location 

types, with ‘fixed object’ crashes being the most severe. 

Other severe vehicle crash types that occur in more than 1% of crashes are ‘head on’ 

crashes (which are slightly more severe at mid-block locations) and ‘parked vehicle’ 

crashes which have similar severity rates at both intersections and mid-block locations. 

‘Parked vehicle’ crashes occur in 9% of mid-block crashes, but 3% at intersections. 

Figure 50 Frequency of Vehicle Crashes by Crash Type and Location Type 

 Percent of Crashes Percent Fatal or Serious 
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Rear end 29% 25% 24% 2% 3% 0% 

Angle 29% 14% 19% 6% 3% 6% 

Fixed object 10% 21% 19% 16% 16% 3% 

Sideswipe passing 11% 12% 9% 4% 5% 6% 

Left turn 6% 5% 3% 5% 3% 0% 

Head on 5% 5% 8% 10% 13% 0% 

Parked vehicle 3% 9% 4% 8% 9% 0% 

Right turn 4% 3% 2% 3% 4% 0% 

Backing 2% 4% 5% 1% 3% 0% 

Sideswipe meeting <1% <1% 1% 11% 0% 50% 

Overturning <1% <1% 1% 15% 33% 0% 

Animal <1% <1% 1% 7% 0% 0% 

Other object <1% <1% - 0% 0% - 

Pedestrian <1% <1% 1% 40% 0% 100% 

Bicycle <1% - - 0% - - 

Train <1% <1% - 0% 100% - 

Other 1% 1% 3% 5% 5% 0% 

Other non-collision <1% <1% 1% 20% 0% 0% 

All crashes 100% 100% 100% 6% 7% 3% 

Source: Based on crash data from Ohio DOT GCAT 
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Motorcycle Crash Types 

Figure 51 lists the motorcycle crash types with their frequency and severity. The four 

most common crash types (‘angle’, ‘sideswipe passing’, ‘left turn’ and ‘rear end’) 

represent 65% of all motorcycle crashes. Of these four, the most serious are ‘angle’ 

crashes with a fatal or serious injury rate of approximately 34%. Other serious crash 

types are ‘fixed object’ (56% fatal or serious) and ‘parked vehicle’ (50% fatal or serious). 

Figure 51 Frequency and Severity of Motorcycle Crash Types 

Motorcycle Crash 
Type 

Total 
crashes 

Percent of 
crashes 

Fatal or serious 
crashes 

Percent fatal 
or serious 

Angle 140 26% 47 33.6% 

Sideswipe passing 74 14% 20 27.0% 

Left turn 72 14% 21 29.2% 

Rear end 61 11% 5 8.2% 

Fixed object 45 8% 25 55.6% 

Overturning 31 6% 11 35.5% 

Head on 21 4% 5 23.8% 

Right turn 21 4% 4 19.0% 

Parked vehicle 14 3% 7 50.0% 

Backing 8 2% 1 12.5% 

Animal 7 1% 3 42.9% 

Sideswipe meeting 3 1% 2 66.7% 

Other non-collision 20 4% 3 15.0% 

Other 12 2% 3 25.0% 

Other object 2 0% - 0.0% 

All crashes 531 100% 157 29.6% 

Source: Based on crash data from Ohio DOT GCAT 

Motorcycle Crash Types by Street Classification 

Figure 52 identifies the percent of crashes by street classification type that occur in each 

crash type. The color shading identifies the crash types that occur more often relative to 

all motorcycle crashes. 

‘Sideswipe passing’ and ‘rear end’ crashes occur more often along arterials than they 

occur citywide. Along collectors, the crash types that are over-represented (and when 

they occur in more than 2% of crashes) are ‘right turn,’ ‘fixed object’ and ‘overturning’. 

Along local streets, ‘parked vehicle,’ ‘head on’ and ‘right turn’ occur more frequently than 
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would be expected based on the city-wide rates (also limited to crash types that occur in 

more than 2% of crashes). 

Figure 52 Frequency of Motorcycle Crash Types by Street Classification 

Crash Type Arterial Collector Local Overall 

Angle 27% 22% 25% 26% 

Sideswipe passing 15% 15% 6% 14% 

Left turn 14% 16% 8% 14% 

Rear end 13% 5% 12% 11% 

Fixed object 7% 12% 8% 8% 

Overturning 5% 7% 6% 6% 

Head on 4% 4% 6% 4% 

Right turn 3% 6% 6% 4% 

Parked vehicle 2% 1% 12% 3% 

Backing 2% 2% 0% 2% 

Animal 1% 2% 2% 1% 

Sideswipe meeting 1% 0% 0% 1% 

Other non-collision 4% 4% 4% 4% 

Other 2% 2% 4% 2% 

Other object <1% 0% 2% <1% 

All crashes 100% 100% 100% 100% 

Note: Excludes 17 crashes with an undetermined roadway classification. However, these crashes are still 

represented in the ‘Overall’ column. 

Note: Blue cell shading represents the share of crashes in each street classification relative to the overall share. 

Darker shading indicates the crash type is much more prevalent in that street classification than the overall rate. 

Source: Based on crash data from Ohio DOT GCAT 

Motorcycle Crash Types by Location Type 

Figure 53 identifies the frequency and severity of motorcycle crashes by location type 

and crash type. 

In intersection crashes, ‘angle,’ ‘sideswipe passing,’ ‘left turn’ and ‘rear end’ crashes 

occur most often. The most severe of these are ‘angle’ and ‘left turn’ crashes. ‘Fixed 

object’ crashes, however, are the most severe, with 73% severity rate. These crashes 

occur in 6% of all motorcycle crashes at intersections. 

In mid-block crashes, the most common crash types are ‘sideswipe passing,’ ‘left turn’, 

‘angle’ and ‘fixed object.’ Of these, the most severe are ‘angle’ crashes with a severity 

rate of 53%. ‘Overturning’ and ‘parked vehicle’ crashes at mid-block locations are more 
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severe (56% and 67% severity rate, respectively), which occur in 9% and 6% of crashes, 

respectively. 

Figure 53 Frequency of Motorcycle Crashes by Crash Type and Location Type 

 Percent of Crashes Percent Fatal or Serious 
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Angle 29% 15% 20% 31% 53% 33% 

Sideswipe passing 14% 16% 7% 26% 31% 0% 

Left turn 13% 16% 13% 31% 25% 0% 

Rear end 12% 8% 13% 6% 25% 0% 

Fixed object 6% 15% 27% 73% 33% 25% 

Overturning 5% 9% 7% 24% 56% 100% 

Head on 5% 2% - 26% 0% - 

Right turn 4% 4% - 24% 0% - 

Parked vehicle 2% 6% - 38% 67% - 

Backing 1% 2% - 17% 0% - 

Animal 2% - - 43% - - 

Sideswipe meeting <1% - 7% 50% - 100% 

Other non-collision 4% 4% 7% 13% 0% 100% 

Other 3% 1% - 18% 100% - 

Other object <1% 1% - 0% 0% - 

All crashes 100% 100% 100% 28% 34% 33% 

Source: Based on crash data from Ohio DOT GCAT 

Pedestrian Crash Types 

The crash types provided in the crash data by ODOT are vehicle-centric categories that 

primarily describe situations common in vehicle crashes. For crashes involving 

pedestrians or bicycles most crashes are grouped into the ‘pedestrian’ or ‘bicycle’ crash 

types. This categorization is not useful because it fails to provide enough details about 

what is happening and cannot provide context to develop actional strategies to mitigate 

crash risk. To address this, new crash types were developed for both pedestrian and 

bicycle crashes that are based on the pre-crash actions of both units. 



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-86 

The new pedestrian crash types were developed based on a combination of the pre-

crash actions for vehicles and the custom pre-crash actions of the pedestrians (which 

itself includes the pedestrian pre-crash action and the pedestrian location). The new 

custom pedestrian crash types are listed in Figure 54. See Figure 85 in the Appendix to 

see how action pairs were grouped together. 

Figure 54 Pedestrian Crash Types 

Pedestrian Crash Type Description 

Pedestrian crossing street - in crosswalk Pedestrian crossing street in marked or unmarked crosswalk 

Left-turning vehicle Vehicle making left turn 

Pedestrian in roadway 
Pedestrian standing/walking/working in roadway, or 
approaching/leaving vehicle 

Right-turning vehicle Vehicle making right turn 

Pedestrian crossing street - not in 
crosswalk 

Pedestrian crossing street not in designated crosswalk 

Pedestrian on sidewalk or driveway 
access 

Pedestrian standing/walking on sidewalk/driveway access 

Pedestrian on shoulder or roadside Pedestrian standing/walking on shoulder/roadside 

Other 
Other actions that are not represented, or where there was 
not sufficient information to categorize. 

Figure 55 lists the pedestrian crash types with their frequency and severity. The three 

most common crash types (‘pedestrian crossing street – in crosswalk’, ‘left-turning 

vehicle’ and ‘pedestrian in roadway’) represent 61% of all pedestrian crashes. Of these 

three, the most serious are ‘pedestrian in roadway’ crashes with a fatal or serious injury 

rate of approximately 32%. 

‘Other’ crashes are also relatively frequent with 12% of crashes. The large share of 

crashes in this category suggests the crash report form’s standard crash types and pre-

crash actions do not clearly articulate what is occurring in pedestrian crashes. 

In addition to ‘pedestrian in roadway,’ other serious crash types are ‘pedestrian crossing 

street – not in crosswalk’ (22% fatal or serious) and ‘pedestrian on shoulder or roadside’ 

(27% fatal or serious). 
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Figure 55 Frequency and Severity of Pedestrian Crash Types 

Pedestrian Crash Type 
Total 

crashes 
Percent of 

crashes 
Fatal or serious 

crashes 
Percent fatal 

or serious 

Pedestrian crossing street - in crosswalk 274 23% 43 15.7% 

Left-turning vehicle 259 22% 36 13.9% 

Pedestrian in roadway 196 16% 62 31.6% 

Right-turning vehicle 109 9% 14 12.8% 

Pedestrian on sidewalk or driveway access 96 8% 14 14.6% 

Pedestrian crossing street - not in crosswalk 76 6% 17 22.4% 

Pedestrian on shoulder or roadside 49 4% 13 26.5% 

Other 141 12% 38 27.0% 

All crashes 1,200 100% 237 19.8% 

Source: Based on crash data from Ohio DOT GCAT 

Pedestrian Crash Types by Street Classification 

Figure 56 identifies the percent of crashes by street classification type that occur in each 

crash type. The color shading identifies the crash types that occur more often relative to 

all pedestrian crashes. 

‘Left turning vehicle’ and ‘right turning vehicle’ occur more often along arterials than they 

occur citywide. Along collectors, the crash types that are over-represented are 

‘pedestrian in roadway,’ ‘pedestrian crossing street – not in crosswalk’ and ‘pedestrian 

on shoulder or roadside.’ Along local streets, ‘pedestrian in roadway,’ ‘pedestrian on 

sidewalk or driveway access,’ and ‘pedestrian on shoulder or roadside’ occur more 

frequently than would be expected based on the city-wide rates. 
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Figure 56 Frequency of Pedestrian Crash Types by Street Classification 

Crash Type Arterial Collector Local Overall 

Pedestrian crossing street - in crosswalk 23% 20% 22% 23% 

Left-turning vehicle 24% 22% 8% 22% 

Pedestrian in roadway 13% 21% 31% 16% 

Right-turning vehicle 11% 7% 3% 9% 

Pedestrian on sidewalk or driveway access 7% 8% 12% 8% 

Pedestrian crossing street - not in crosswalk 6% 9% 4% 6% 

Pedestrian on shoulder or roadside 3% 7% 5% 4% 

Other 13% 6% 15% 12% 

All crashes 100% 100% 100% 100% 

Note: Excludes 25 crashes with an undetermined roadway classification. However, these crashes are still 

represented in the ‘Overall’ column. 

Note: Blue cell shading represents the share of crashes in each street classification relative to the overall share. 

Darker shading indicates the crash type is much more prevalent in that street classification than the overall rate. 

Source: Based on crash data from Ohio DOT GCAT 

Pedestrian Crash Types by Location Type 

Figure 57 identifies the frequency and severity of pedestrian crashes by location type 

and crash type. 

In intersection crashes, ‘pedestrian crossing street – in crosswalk’ and ‘left-turning 

vehicle’ occur the most often; together these represent approximately half of all 

pedestrian crashes at intersections. The most severe crash type at intersections is 

‘pedestrian in roadway’ with a 35% severity rate. These crashes occur in 13% of all 

pedestrian crashes at intersections. 

In mid-block crashes, the most common crash types are ‘pedestrian in roadway’ and 

‘pedestrian on sidewalk or driveway access.’ The two most severe mid-block crash types 

are ‘pedestrian on shoulder or roadside’ and ‘pedestrian in roadway.’ 
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Figure 57 Frequency of Pedestrian Crashes by Crash Type and Location Type 

 Percent of Crashes Percent Fatal or Serious 
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Pedestrian crossing street - in crosswalk 25% 9% 40% 15% 18% 25% 

Left-turning vehicle 24% 9% 20% 13% 24% 0% 

Pedestrian in roadway 13% 32% 30% 35% 26% 0% 

Right-turning vehicle 10% 5% - 14% 0% - 

Pedestrian on sidewalk or driveway access 6% 17% - 14% 16% - 

Pedestrian crossing street - not in crosswalk 6% 8% - 25% 13% - 

Pedestrian on shoulder or roadside 3% 8% - 26% 27% - 

Other 12% 13% 10% 28% 25% 0% 

All crashes 100% 100% 100% 20% 21% 10% 

Source: Based on crash data from Ohio DOT GCAT 

Bicycle Crash Types 

Like pedestrian crashes, custom crash types were developed for bicycle crashes to 

provide additional detail and specificity about what is occurring in bicycle crashes. The 

new bicycle crash types were developed based on a combination of the pre-crash 

actions for vehicles, the simplified pre-crash actions of the bicyclists, and the relationship 

between the directions of travel of both units. The new custom bicycle crash types are 

listed in Figure 58. See Figure 86 in the Appendix to see how the action pairs and 

directionality were grouped together. 

Figure 58 Bicycle Crash Types 

Bicycle Crash Type Description 

Angle crash Vehicle and bicycle traveling in perpendicular or angular directions 

Right-turning vehicle Vehicle making right turn 

Rode out Bicycle entering traffic 

Left-turning vehicle Vehicle making left turn 

Parallel crash Vehicle and bicycle traveling in same or opposite directions 

Turning bicycle Vehicle proceeding straight; bicycle making a turn 

Drove out Vehicle entering traffic 

Other 
Other actions that are not represented, or where there was not sufficient 
information to categorize. 
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Figure 59 lists the bicycle crash types with their frequency and severity. The two most 

common crash types (‘angle crash’ and ‘right-turning vehicle’) represent 44% of all 

bicycle crashes. Other most commonly occurring crash types are ‘rode out,’ ‘left-turning 

vehicle,’ ‘parallel crash’ and ‘other’. The large share of crashes in the ‘other’ category 

suggests the crash report form’s standard crash types and pre-crash actions do not 

clearly articulate what is occurring in bicycle crashes. The most severe crash types are 

‘parallel crash’ and ‘drove out’ (at 16% and 14% severity rate, respectively). 

Figure 59 Frequency and Severity of Bicycle Crash Types 

Bicycle Crash Type 
Total 

crashes 
Percent of 

crashes 
Fatal or serious 

crashes 
Percent fatal 

or serious 

Angle crash 138 26% 17 12.3% 

Right-turning vehicle 97 18% 5 5.2% 

Rode out 78 15% 10 12.8% 

Left-turning vehicle 72 13% 8 11.1% 

Parallel crash 69 13% 11 15.9% 

Turning bicycle 8 1% 1 12.5% 

Drove out 7 1% 1 14.3% 

Other 65 12% 9 13.8% 

All crashes 534 100% 62 11.6% 

Source: Based on crash data from Ohio DOT GCAT 

Bicycle Crash Types by Street Classification 

Figure 60 identifies the percent of crashes by street classification type that occur in each 

crash type. The color shading identifies the crash types that occur more often relative to 

all bicycle crashes. 

‘Right turning vehicle’ and ‘rode out’ occur more often along arterials than they occur 

citywide. Along collectors, the crash types that are over-represented are ‘left-turning 

vehicle’ and ‘parallel crash.’ Along local streets, ‘angle crash’ and ‘left-turning vehicle’ 

occur more frequently than would be expected based on the city-wide rates. ‘Turning 

bicycle’ crashes are also much more prevalent on local streets, but these crashes 

represent approximately 1% of all citywide crashes, and 5% of local crashes. 
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Figure 60 Frequency of Bicycle Crash Types by Street Classification 

Crash Type Arterial Collector Local Overall 

Angle crash 25% 27% 31% 26% 

Right-turning vehicle 22% 13% 5% 18% 

Rode out 16% 7% 16% 15% 

Left-turning vehicle 13% 17% 16% 13% 

Parallel crash 12% 20% 9% 13% 

Turning bicycle 1% 0% 5% 1% 

Drove out 2% 0% 2% 1% 

Other 10% 16% 17% 12% 

All crashes 100% 100% 100% 100% 

Note: Excludes 9 crashes with an undetermined roadway classification. However, these crashes are still 

represented in the ‘Overall’ column. 

Note: Blue cell shading represents the share of crashes in each street classification relative to the overall share. 

Darker shading indicates the crash type is much more prevalent in that street classification than the overall rate. 

Source: Based on crash data from Ohio DOT GCAT 

Bicycle Crash Types by Location Type 

Figure 61 identifies the frequency and severity of bicycle crashes by location type and 

crash type. 

In intersection crashes, ‘angle crash’ and ‘right-turning vehicle’ occur most often. Of 

these two, ‘angle crashes’ are the most severe (13% fatal or serious injury). The most 

severe crash types at intersections are ‘turning bicycle’ and ‘parallel crash’, with a 

severity rate of 20% and 18%, respectively. 

In mid-block crashes, the most common crash types are also ‘angle crash’ and ‘right-

turning vehicle.’ However, at mid-block locations ‘right-turning vehicle’ crashes are 

significantly more severe than at intersections (23% at mid-block locations, versus 2% at 

intersections). 
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Figure 61 Frequency of Bicycle Crashes by Crash Type and Location Type 

 Percent of Crashes Percent Fatal or Serious 
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Angle crash 26% 24% - 13% 11% - 

Right-turning vehicle 18% 17% 20% 2% 23% 0% 

Rode out 15% 13% 40% 14% 10% 0% 

Left-turning vehicle 14% 11% - 11% 13% - 

Parallel crash 13% 14% 20% 18% 0% 100% 

Turning bicycle 1% 4% - 20% 0% - 

Drove out 2% - - 14% - - 

Other 11% 17% 20% 14% 15% 0% 

All crashes 100% 100% 100% 11% 12% 20% 

Source: Based on crash data from Ohio DOT GCAT 
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Crash Types by Ward 

The figures below show the percent of crashes that within each crash type within each ward. Although most wards experience 

similar rates of crashes to each other, there are a few crash types that are more prevalent in a selection of wards. This is 

particularly true for motorcycle, pedestrian and bicycle crashes which have noticeable differences in geographic spread than 

vehicle crashes which are more-or-less consistent from ward to ward. 

Figure 62 Share of Vehicle Crashes by Ward 
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Ward 1 29% 29% 10% 12% 5% 4% 3% 3% 2% 1% <1% <1% - - - - 2% <1% 100% 

Ward 2 20% 34% 14% 11% 5% 5% 4% 3% 2% 1% <1% <1% - - - - 1% <1% 100% 

Ward 3 30% 25% 9% 12% 6% 3% 6% 5% 2% <1% <1% <1% <1% <1% <1% - 1% <1% 100% 

Ward 4 21% 34% 10% 13% 6% 6% 5% 3% 2% <1% <1% <1% - <1% - <1% 1% <1% 100% 

Ward 5 28% 30% 9% 13% 6% 5% 2% 4% 2% <1% <1% <1% <1% - - - 1% <1% 100% 

Ward 6 30% 26% 12% 14% 7% 4% 2% 2% 2% <1% <1% <1% <1% <1% <1% <1% 1% <1% 100% 

Ward 7 24% 34% 11% 11% 6% 3% 3% 5% 2% <1% <1% - - - - - 1% - 100% 

Ward 8 27% 21% 17% 11% 6% 5% 4% 3% 3% <1% - <1% - - - - 2% 1% 100% 

Ward 9 23% 26% 15% 11% 5% 7% 4% 4% 2% 1% <1% <1% - - - - 1% <1% 100% 

Ward 10 27% 25% 15% 11% 6% 6% 4% 4% 2% 1% 1% <1% <1% <1% - - 2% <1% 100% 
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Ward 11 29% 27% 11% 9% 7% 5% 5% 3% 3% <1% <1% <1% - - - - <1% <1% 100% 

Ward 12 30% 21% 14% 11% 7% 5% 3% 3% 3% 1% - <1% <1% - <1% - 1% <1% 100% 

Ward 13 34% 23% 14% 9% 6% 6% 3% 3% 1% <1% <1% - - - - - <1% <1% 100% 

Ward 14 30% 27% 11% 10% 7% 5% 4% 2% 3% <1% <1% - <1% <1% <1% - <1% <1% 100% 

Ward 15 24% 30% 13% 8% 5% 5% 7% 4% 3% <1% - - - - - - 1% - 100% 

Ward 16 41% 20% 7% 10% 6% 5% 5% 5% 2% - - - <1% <1% <1% - <1% <1% 100% 

Ward 17 35% 19% 14% 8% 11% 4% 3% 3% 1% <1% <1% <1% <1% - - - 1% <1% 100% 

Citywide 28% 27% 12% 11% 6% 5% 4% 3% 2% <1% <1% <1% <1% <1% <1% <1% 1% <1% 100% 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 63 Share of Motorcycle Crashes by Ward 
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Ward 1 52% 10% 10% 5% 5% 5% 5% - - - - 5% 5% - - 100% 

Ward 2 38% 19% 10% 5% - - 10% - - 10% 5% - 5% - - 100% 

Ward 3 25% 13% 8% 13% 10% 10% 2% 2% 6% 2% 2% - 4% 2% - 100% 

Ward 4 46% 21% 4% 8% - 4% - 4% - 4% - - 4% 4% - 100% 

Ward 5 13% 25% 21% 17% 4% 4% 4% 8% - - - - 4% - - 100% 

Ward 6 26% 23% 16% 16% 3% 10% - - - 3% - - - 3% - 100% 

Ward 7 21% 13% 21% 21% - 4% 13% - 4% - 4% - - - - 100% 

Ward 8 7% 22% 11% 4% 30% 7% 4% - - - 4% - 4% 4% 4% 100% 

Ward 9 28% 3% 14% 21% 10% 7% 3% - 3% 3% - - 3% 3% - 100% 

Ward 10 29% 9% 9% 20% 6% 6% 6% 3% 3% - 3% 3% - 3% 3% 100% 

Ward 11 27% 12% 23% 12% - - 8% - 8% - 4% - 8% - - 100% 

Ward 12 25% 5% 10% 5% 20% 15% 5% 5% 5% - - - 5% - - 100% 

Ward 13 29% 11% 14% 9% 6% 9% 9% 9% - 6% - - - - - 100% 

Ward 14 23% 10% 16% 16% 3% 3% - 6% 6% - 3% - 3% 10% - 100% 

Ward 15 34% 19% 9% 6% 6% 6% 6% 9% 3% - - - - - - 100% 

Ward 16 22% 15% 20% 10% 5% - 2% 12% 2% - - - 10% 2% - 100% 

Ward 17 21% 15% 15% 6% 19% 6% - 4% 2% - - - 6% 4% - 100% 

Citywide 26% 14% 14% 11% 8% 6% 4% 4% 3% 2% 1% 1% 4% 2% <1% 100% 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 64 Share of Pedestrian Crashes by Ward 

Ward 

Pedestrian 
crossing street 
- in crosswalk 

Left-turning 
vehicle 

Pedestrian 
in roadway 

Right-
turning 
vehicle 

Pedestrian on 
sidewalk or 

driveway access 

Pedestrian 
crossing street - 
not in crosswalk 

Pedestrian 
on shoulder 
or roadside Other 

All 
crashes 

Ward 1 22% 24% 7% 9% 7% 7% <1% 24% 100% 

Ward 2 20% 9% 22% 4% 9% 7% 4% 26% 100% 

Ward 3 16% 29% 16% 14% 4% 7% 4% 9% 100% 

Ward 4 24% 12% 26% 9% 8% 5% 11% 6% 100% 

Ward 5 20% 21% 21% 5% 9% 8% 6% 11% 100% 

Ward 6 26% 24% 8% 13% 6% 9% 4% 9% 100% 

Ward 7 24% 14% 12% 9% 11% 11% <1% 20% 100% 

Ward 8 23% 23% 27% <1% 14% 9% 5% <1% 100% 

Ward 9 28% 15% 18% 7% 9% 3% 6% 13% 100% 

Ward 10 33% 13% 18% 3% 9% 0% 3% 21% 100% 

Ward 11 22% 15% 21% 7% 9% 9% 6% 12% 100% 

Ward 12 27% 33% 12% 2% 12% 4% 8% 4% 100% 

Ward 13 20% 24% 10% 14% 8% 12% 6% 8% 100% 

Ward 14 28% 30% 19% 7% 3% 3% 0% 9% 100% 

Ward 15 18% 23% 15% 12% 12% 7% 3% 10% 100% 

Ward 16 25% 23% 10% 13% 12% 2% 2% 13% 100% 

Ward 17 20% 24% 22% 9% 11% 7% 2% 7% 100% 

Citywide 23% 22% 16% 9% 8% 6% 4% 12% 100% 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 65 Share of Bicycle Crashes by Ward 

Ward Angle crash 

Right-
turning 
vehicle Rode out 

Left-turning 
vehicle 

Parallel 
crash 

Turning 
bicycle Drove out Other All crashes 

Ward 1 19% 19% 19% 13% 13% 6% 6% 6% 100% 

Ward 2 20% 20% 20% <1% 20% <1% <1% 20% 100% 

Ward 3 24% 19% 13% 17% 17% 4% <1% 7% 100% 

Ward 4 18% 9% 18% 14% 18% <1% <1% 23% 100% 

Ward 5 25% 16% 22% 6% 16% <1% 3% 13% 100% 

Ward 6 18% 29% 9% 18% 12% 3% 3% 9% 100% 

Ward 7 31% 19% 14% 11% 11% 3% 3% 8% 100% 

Ward 8 38% 10% 10% 14% 14% <1% <1% 14% 100% 

Ward 9 28% 7% 17% 7% 14% <1% <1% 28% 100% 

Ward 10 32% 14% 11% 7% 18% <1% <1% 18% 100% 

Ward 11 21% 13% 21% 17% 13% 2% <1% 13% 100% 

Ward 12 14% 18% 27% 9% 18% <1% 5% 9% 100% 

Ward 13 25% 13% 19% 13% 13% <1% <1% 19% 100% 

Ward 14 24% 24% 12% 16% 10% <1% 2% 10% 100% 

Ward 15 41% 8% 8% 14% 10% 2% <1% 18% 100% 

Ward 16 24% 38% 8% 22% 3% <1% 3% 3% 100% 

Ward 17 28% 28% 12% 16% 12% 4% <1% <1% 100% 

Citywide 26% 18% 15% 13% 13% 1% 1% 12% 100% 

Source: Based on crash data from Ohio DOT GCAT 
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VEHICLE ATTRIBUTES 

Given the research on pedestrian fatalities and increasing risk from SUVs and other 

large vehicles, this section reviews the types of vehicles involved as vehicle units in 

crashes to identify if any relationships exist between these vehicles and crash severity. 

The 17 vehicle unit types that are included in the crash data were grouped into five 

categories for this analysis: 

▪ Small vehicles (including motorcycles, golf carts, snowmobiles, and all-terrain 

vehicles) 

▪ Passenger cars (including passenger cars and autocycles) 

▪ Vans (including passenger van (minivan), cargo van, 9-15 seat vans, and limos) 

▪ Light trucks (including pick-ups and sport utility vehicles) 

▪ Heavy vehicles (including trucks, semi-trucks, tractors, farm equipment, 

motorhomes, buses, and other heavy equipment) 

Figure 66 identifies the percent of crashes that resulted in a fatality or serious injury 

when at least one of the vehicle units involved was in the vehicle group in the far-left 

column. For crashes that involved more than one vehicle unit, they may be included in 

multiple rows if two or more vehicle units were part of different groups. 

When a small vehicle is involved in vehicle crashes, the severity is significantly higher: 

33% of crashes with small vehicles resulted in a fatality or serious injury, compared to a 

rate of 6% for all vehicle crashes. There was little difference between crashes that 

involved passenger cars versus crashes involving larger vehicles. 

In motorcycle crashes, crash severity is highest when at least one of the vehicle units 

involved is a passenger car (30% fatal or serious). This is consistent with the crash rate 

for motorcycle crashes overall. 

In pedestrian crashes, there is also minimal difference between crashes that involve 

different unit groups. However, crashes that involve small vehicles and passenger cars 

have the lowest severity rate (17% and 19%, respectively). Pedestrian crashes involving 

vans and heavy vehicles have the highest severity rate (23% and 22%, respectively). 

In bicycle crashes, one-third of crashes involving small vehicles result in a fatality or 

serious injury (however this is out of a very small sample size of three crashes). The 

next two most serious crashes involve passenger cars or light trucks (each with a fatality 

or serious injury rate of 12%, which is consistent with bicycle crashes overall. 
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Figure 66 Percent of Crashes with Fatal or Serious Injury Outcome by Involvement of Vehicle Unit Groups 

Vehicle Unit Group 
Involved in Crash 

Vehicle 
Crashes 

Motorcycle 
Crashes 

Pedestrian 
Crashes 

Bicycle 
Crashes 

Small vehicles 33% - 17% 67% 

Passenger cars 6% 30% 19% 12% 

Vans 5% 22% 23% 4% 

Light trucks 5% 28% 21% 12% 

Heavy vehicles 6% 25% 22% 0% 

Total 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 

The data is somewhat inconclusive about the risk of larger vehicles. However, this could 

partly be related to several factors: 

▪ The data does not assign severity to each unit, only to the full crash. Unit-level 

severity data may help point to increased risk between smaller and larger 

vehicles. 

▪ Larger vehicles may increase risk for vulnerable roadway users and smaller 

vehicles in certain circumstances that are not apparent with a large-scale view of 

all crashes. For example, crashes where the front of a larger vehicle collides with 

another vehicle or person may be more likely to result in injury (or death) rather 

than a crash where the impact occurs on the side of the larger vehicle, or where 

a smaller vehicle crashes into the larger vehicle. 

▪ The broad categorization of vehicles may obscure differences in height, weight, 

and mass among individual vehicles. For example, the light trucks category 

includes both smaller-sized pick-up trucks, mid-sized and crossover SUVs, as 

well as full-sized SUVs, extended-length SUVs, and other vehicles designed for 

off-roading. A detailed analysis of the individual vehicle makes and models (with 

attributes regarding weight, height, mass, ratio of front grill height to windshield 

height, size of the front blind spot, etc.) would more accurately reflect the severity 

and risk these vehicles have. 

  



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-100 

SPEEDING 

Speeding is often considered one of the factors that lead to severe crashes. This section 

reviews different ways of identifying speeding in crashes to identify the relationship more 

clearly. This data can help build support for increased interventions to reduce speed, 

particularly on roadways with higher speed limits and/or observed speeds. 

It should also be noted that crash data from 2020 is included in this analysis. Starting in 

March 2020, COVID-19-related closures, increased rates of working from home, and 

less mobility and travel has resulted in significant reductions in traffic volumes. This has 

led to increased speeding, and higher traffic speeds because of fewer conflicts with 

other roadway users, and plentiful roadway space in which vehicles could operate. 

Speeding-Involved Crashes 

A crash is considered to involve speeding when one of the units in the crash has a 

contributing circumstance of “Unsafe speed” or where the crash is coded as “Y” in the 

ODPS_SPEED_IND. However, many crashes that are not classified as “speeding 

involved” may have been caused by speeding or other speed-related actions. Despite 

this, Figure 67 shows a clear risk with crashes that involve speeding. The percent of 

crashes that result in a fatality or serious injury when speeding is involved is 

approximately 2.9 times the rate of crashes without speeding in vehicle crashes, 1.9 

times the rate in motorcycle crashes, 2.2 times the rate in pedestrian crashes, and 3.4 

times the rate in bicycle crashes. 

Figure 67 Frequency and Severity of Speeding-Involved Crashes 

Speeding 
Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

All crashes     

Speeding involved 2,543 89 71 16 

Speeding not involved 14,504 442 1,129 524 

Total 17,047 531 1,200 540 

Fatal and Serious Crashes     

Speeding involved 332 44 29 6 

Speeding not involved 642 113 208 57 

Total 974 157 237 63 

Percent Fatal and Serious     

Speeding involved 13% 49% 41% 38% 

Speeding not involved 4% 26% 18% 11% 

Total 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 
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Crashes by Speed of Fastest Unit 

Figure 68 shows the frequency and severity of crashes based on the estimated speed of 

the fastest unit involved in the crash. Although the data is incomplete, as not all units 

have an estimated speed, the data suggests that higher speeds are more associated 

with increased likelihood of severity. For example, the percent of vehicle crashes that 

resulted in a fatality or serious injury goes up in each speed category: starting at 2% for 

crashes with a maximum estimated speed of less than 20 mph and increasing to 26% for 

crashes with a maximum estimated speed of 70 mph or greater. Crashes in other modes 

have similar increases in severity at higher speeds, but the trend is not consistent, and 

the smaller sample size of crashes reduces the definitiveness of the data. 

Figure 68 Frequency and Severity of Crashes by Estimated Speed of Fastest Unit 

Estimated Speed 
of Fastest Unit 

Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

All crashes     

Less than 20 mph 3,101 97 594 303 

20-29 mph 5,757 189 203 120 

30-39 mph 4,498 137 81 42 

40-49 mph 790 21 15 - 

50-59 mph 327 10 6 1 

60-69 mph 164 10 4 1 

70+ mph 121 5 4 3 

undetermined 2,289 62 293 70 

Total 17,047 531 1,200 540 

Fatal and Serious Crashes    

Less than 20 mph 68 18 57 21 

20-29 mph 197 27 49 19 

30-39 mph 274 46 35 11 

40-49 mph 92 8 5 - 

50-59 mph 51 7 3 1 

60-69 mph 29 6 4 1 

70+ mph 32 5 1 1 

undetermined 231 40 83 9 

Total 974 157 237 63 



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-102 

Estimated Speed 
of Fastest Unit 

Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

Percent Fatal and Serious    

Less than 20 mph 2% 19% 10% 7% 

20-29 mph 3% 14% 24% 16% 

30-39 mph 6% 34% 43% 26% 

40-49 mph 12% 38% 33% - 

50-59 mph 16% 70% 50% 100% 

60-69 mph 18% 60% 100% 100% 

70+ mph 26% 100% 25% 33% 

undetermined 10% 65% 28% 13% 

Total 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 

Observed Speeds and Age 

Figure 69 shows the relationship between the estimated speed and age of vehicle 

drivers in all crashes where both the speed and age were available. This data includes 

all vehicle units, not those with the fastest speed. It also includes all crash modes, not 

just vehicle crashes. The circles are sized based on the number of individual drivers in 

the dataset. The colors indicate the level of severity for the crash, not the individual 

driver. 

It generally shows higher speeds are more common among drivers younger than 40, 

and a larger number of crashes that result in a fatality or serious injury above 20 mph at 

younger ages. 
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Figure 69 Relationship between Driver Speed and Age 

 
Note: This data includes all vehicle units (in crashes of all modes) where there was both an estimated speed, and 

an age for the driver. If either the speed or driver age was missing, that unit was not included. 

Source: Based on crash data from Ohio DOT GCAT 

Crashes by Posted Speed 

Figure 70 shows the frequency of crashes in each mode based on the posted speed at 

the location of the crash. For intersection crashes, the posted speed is the highest speed 

of all intersecting streets, whereas for non-intersection crashes the speed is based on 

the street along where the crash occurs. The posted speed is no guarantee of actual 

speeds by units in a crash. However, roadways with higher posted speeds tends to be 

designed to accommodate higher speeds, and therefore posted speeds can be used as 

a proxy for the relative speeds between different posted speeds. 

0

10

20

30

40

50

60

70

80

90

100

10 20 30 40 50 60 70 80 90 100

E
s
ti
m

a
te

d
 S

p
e

e
d

 (
m

p
h

)

Age of Driver

Minor or possible injury Fatal or serious injury



Existing Conditions Analysis 

Cleveland Vision Zero Action Plan 

Nelson\Nygaard Consulting Associates, Inc. | C-2-104 

Overall, the correlation between posted speed and severity is not as clear as it is with 

the estimated speed of the units as shown in the figures above. However, for each 

mode, the percent of crashes with posted speeds of 25 mph or lower that result in a 

fatality or serious injury are lower than the percent for all crashes in that mode. Although 

streets with 40+ mph posted speeds stand out as the most severe speed category, the 

number of crashes that occur on streets with 40+ mph posted speeds are so few that it is 

difficult to establish a clear correlation between posted speed and severity. 

Relative to the number of total centerline miles at each posted speed category, 35-mph 

roadways have the highest crash rate for vehicle, pedestrian, and bicycle crashes, 

whereas 40+-mph roadways have the highest crash rate for motorcycle crashes. 

Figure 70 Frequency, Severity and Rate of Crashes by Posted Speed 

Posted Speed 
All 

crashes 
Fatal or Serious 

Crashes 
Percent Fatal 

or Serious 
Centerline 

Miles 
Crashes 
per Mile 

Fatal or Serious 
Crashes per Mile 

Vehicle crashes 

25 mph or less 5,959 323 5% 1,067 5.6 0.3 

30 mph 240 20 8% 11 21.5 1.8 

35 mph 10,396 612 6% 177 58.7 3.5 

40+ mph  42 2 5% 2 21.0 1.0 

unknown 410 17 4% - - - 

Total 17,047 974 6% 1,257 13.6 0.8 

Motorcycle crashes 

25 mph or less 191 53 28% 1,067 0.2 <0.1 

30 mph 12 3 25% 11 1.1 0.3 

35 mph 300 88 29% 177 1.7 0.5 

40+ mph 5 3 60% 2 2.5 1.5 

unknown 23 10 43% - - - 

Total 531 157 30% 1,257 0.4 0.1 

Pedestrian crashes 

25 mph or less 571 102 18% 1,067 0.5 0.1 

30 mph 8 2 25% 11 0.7 0.2 

35 mph 590 128 22% 177 3.3 0.7 

40+ mph 1 1 100% 2 0.5 0.5 

unknown 30 4 13% - - - 

Total 1,200 237 20% 1,257 1.0 0.2 
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Posted Speed 
All 

crashes 
Fatal or Serious 

Crashes 
Percent Fatal 

or Serious 
Centerline 

Miles 
Crashes 
per Mile 

Fatal or Serious 
Crashes per Mile 

Bicycle crashes 

25 mph or less 273 31 11% 1,067 0.3 <0.1 

30 mph 4 - 0% 11 0.4 - 

35 mph 255 31 12% 177 1.4 0.2 

40+ mph - - - 2 - - 

unknown 8 1 13% - - - 

Total 540 63 12% 1,257 0.4 0.1 

Source: Based on crash data from Ohio DOT GCAT; City of Cleveland 
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ALCOHOL, DRUGS OR MARIJUANA 

The use of alcohol, drugs or marijuana is identified in approximately 5% of vehicle and 

motorcycle crashes, 8% of pedestrian crashes, and 5% of bicycle crashes. 

As shown in Figure 67, crash severity is higher in all modes when alcohol, drugs or 

marijuana are identified in the crash. This suggests a correlation between the use of 

these substances and the likelihood of a fatal or serious crash. 

The severity of bicycle crashes increases the most relative to crashes without alcohol, 

drugs, or marijuana. For bicycle crashes, the severity rate is 4.6 times as high as 

crashes without these substances. This is followed by vehicle crashes (3.5 times), 

motorcycle crashes (2.7 times), and pedestrian crashes (2.0 times). 

Figure 71 Frequency and Severity Crashes Involving Alcohol, Drugs or Marijuana 

Alcohol, Drugs, or 
Marijuana 

Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

All crashes     

Alcohol, drugs, or marijuana 849 24 93 12 

No alcohol or drugs 16,198 507 1,107 528 

Total 17,047 531 1,200 540 

Fatal and Serious Crashes     

Alcohol, drugs, or marijuana 152 18 34 6 

No alcohol or drugs 822 139 203 57 

Total 974 157 237 63 

Percent Fatal and Serious     

Alcohol, drugs, or marijuana 18% 75% 37% 50% 

No alcohol or drugs 5% 27% 18% 11% 

Total 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 

It is not clear which units are responsible for the use of alcohol, drugs, or marijuana 

because most crashes are coded at the crash level as including the use of these 

substances. For most of these crashes the individual details about which units are 

suspected of using alcohol, drugs or marijuana are not included. For some crashes, 

there could be additional units listed after unit 3 where the use of these substances is 

suspected, but these units are not included in the crash dataset. 

Figure 72 shows the percent of crashes in each mode that involve alcohol, drugs, or 

marijuana by hour of the day. The x-axis is aligned to match the trend from lowest 

prevalence (around 7 AM) to highest prevalence (between midnight and 6 am). In 

general, the share of crashes with alcohol, drugs or marijuana starts increasing after 6 

pm, with a peak between 11 pm and 4 am. 
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Figure 72 Crashes with Alcohol, Drugs or Marijuana by Time of Day 

 

Source: Based on crash data from Ohio DOT GCAT 
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DISTRACTION 

Distraction occurs in approximately 5% of vehicle crashes, 6% of motorcycle crashes, 

5% of pedestrian crashes, and 3% of bicycle crashes. As shown in Figure 73 there is no 

clear correlation between severity and whether distraction was involved in a crash. 

Vehicle crashes with distraction have the same level of severity as vehicle crashes 

without distraction. Approximately 19% of pedestrian crashes with distraction result in a 

fatality or serious injury, whereas 20% of pedestrian crashes without a distraction result 

in a fatality or serious injury. 

Motorcycle crashes and bicycle crashes are the only two modes where there is a 

significant difference in severity levels; however, severity in motorcycle crashes with 

distraction is 18 percentage points lower than crashes without distraction, and in bicycle 

crashes those with distraction are 9 percentage points higher than those without 

distraction. The discrepancies in severity between these modes suggest the data is 

inconclusive, that distractions are underreported, or that distraction tends to be more 

severe in specific situations or circumstances that the overall data does not clearly show. 

Figure 73 Frequency and Severity Crashes Involving Distraction 

Distraction 
Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

All crashes     

Distraction involved 920 31 54 15 

No distraction involved 16,127 500 1,146 525 

Total 17,047 531 1,200 540 

Fatal and Serious Crashes     

Distraction involved 54 4 10 3 

No distraction involved 920 153 227 60 

Total 974 157 237 63 

Percent Fatal and Serious     

Distraction involved 6% 13% 19% 20% 

No distraction involved 6% 31% 20% 11% 

Total 6% 30% 20% 12% 

Source: Based on crash data from Ohio DOT GCAT 

Based on the 1,024 units where distraction details were provided, the majority (73%) 

were distracted by a passenger or by something either inside or outside the vehicle. 

Approximately 13% are distracted by an electronic device, 11% by talking on a hands-

held device, and 4% by talking on a hands-free device. 
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CRASHES INVOLVING YOUTH AND YOUNG ADULTS 

This section reviews crashes citywide involving youth and young adults (aged 24 or 

younger). Youth and young adults are more vulnerable because their understanding 

between speed and distance is still developing, and they may make movements that are 

sudden or unexpected without fully understanding the likely effects of their actions. 

These actions cannot always be anticipated by other drivers or roadway users who may 

not be able to react in time to avoid collisions. 

Additionally, younger people can be obstructed by objects – such as vegetation or 

vehicles – more easily than full-grown adults. These objects can act as blind spots. Even 

if youth are visible, many drivers may subconsciously be more aware of adults, and are 

not expecting or anticipating youth to be present in the street environment. 

Lastly, youth are more likely to rely on walking and bicycling for independent personal 

mobility. Youth under age 16 do not have the option of driving, so they rely on walking 

and bicycling at higher rates than adults. Additionally, youth and young adults who are of 

driving age have less personal wealth to purchase or own a vehicle. 

For this analysis, a crash was identified as a ‘youth crash’ if any of the following criteria 

were met: 

▪ Vehicle crashes where one of the drivers was 24 or younger 

▪ Motorcycle crashes where the motorcyclist was 24 or younger 

▪ Pedestrian crashes where the pedestrian was 24 or younger 

▪ Bicycle crashes where the bicyclist was 24 or younger 

Figure 74 identifies the number of youth crashes in each mode, including their share of 

all crashes per mode, and their severity rate. Almost half (42%) of bicycle crashes 

involve youth or young adults, and approximately one-third of vehicle and pedestrian 

crashes involve youth or young adults (which is consistent with the citywide share of the 

population at 32%). Approximately one-sixth of motorcycle crashes involve youth or 

young adults, and it is these crashes which have the highest severity rate of 35%. 

Pedestrian crashes are also relatively severe, with a severity rate of 17%. 

Figure 74 Crashes Involving Youth, by Mode 

Crash Mode 
Total Youth 

Crashes 
Youth Crashes as 

Percent of All Crashes  
Fatal or Serious 
Youth Crashes 

Percent Fatal 
or Serious 

Vehicle 5,520 32% 319 6% 

Motorcycle 72 14% 25 35% 

Pedestrian 373 31% 64 17% 

Bicycle 228 42% 16 7% 

All crashes 6,193 32% 424 7% 

Source: Based on crash data from Ohio DOT GCAT 
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Figure 75 identifies the top three crash types for youth crashes in each mode. ‘Angle 

crashes’ are the most common crash type for vehicle crashes, motorcycle crashes and 

bicycle crashes. ‘Pedestrian crossing street – in crosswalk’ is the most common 

pedestrian crash type. 

Figure 75 Most Frequent Crash Types by Mode, for Crashes Involving Youth 

Top crash 
types 

Vehicle 
crashes 

Motorcycle 
crashes 

Pedestrian 
crashes 

Bicycle 
crashes 

#1 Angle (31%) Angle (32%) 
Pedestrian crossing street 
– in crosswalk (24%) 

Angle crash (33%) 

#2 Rear end (27%) Left turn (14%) Left-turning vehicle (16%) 
Right-turning 
vehicle (18%) 

#3 
Sideswipe 
passing (11%) 

Sideswipe 
passing (14%) 

Other (16%) Rode out (16%) 

Source: Based on crash data from Ohio DOT GCAT 

Contributing Circumstances in Youth Crashes 

Figure 76 through Figure 79 lists the most common contributing circumstances in youth 

crashes. The contributing circumstances of all vehicle youth crashes is listed by number 

of individual units. For motorcycle, pedestrian and bicycle crashes the circumstances of 

each individual unit is listed, with a count of the number of crashes. 

Overall, the most common contributing circumstances given to drivers in crashes 

involving youth are ‘other improper action,’ ‘failure to yield’ and ‘following too close.’ The 

three circumstances represent 79% of all contributing circumstances of drivers in youth 

vehicle crashes. 
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Figure 76 Contributing Circumstances in Vehicle Crashes Involving Youth by Crash Type 

Contributing Circumstance Count Percent 

Other improper action 1,956 39% 

Failure to yield 1,108 22% 

Following too close / ACDA 929 18% 

Ran red light 443 9% 

Improper turn 246 5% 

Improper lane change 171 3% 

Ran stop sign 140 3% 

Unsafe speed 11 <1% 

Left of center 8 <1% 

Swerving to avoid 8 <1% 

Vision obstruction 7 <1% 

Not discernible 5 <1% 

Improper backing 3 <1% 

Improper passing 3 <1% 

Stopped or parked illegally 3 <1% 

Drove off road 2 <1% 

Total 5,043 100% 

Note: Excludes 4,742 vehicle units where the contributing circumstance was “None” or blank. 

Source: Based on crash data from Ohio DOT GCAT 

The most common youth motorcycle contributing circumstance is ‘other improper action’ 

followed by ‘none’ and ‘unsafe speed.’ These represent 74% of contributing 

circumstances by youth motorcyclists. 
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Figure 77 Contributing Circumstance in Motorcycle Crashes Involving Youth by Crash Type 

Contributing 
Circumstance by 

Vehicle 

Contributing Circumstance by Youth Motorcyclist 

Other 
improper 

action None 
Unsafe 
speed 

Following 
too close / 

ACDA 
Ran stop 

sign 
Remaining 

circumstances 
All 

crashes 

None 19 3 5 4 3 10 44 

Failure to yield 1 11 2 - - - 14 

Improper start from 
a parked position 

- 1 - - - - 1 

Improper turn - 2 - - - - 2 

Other improper 
action 

4 4 - - - 2 10 

Remaining actions 1 - - - - - 1 

All crashes 25 21 7 4 3 12 72 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

In approximately 42% of pedestrian crashes involving youth pedestrians, the youth 

pedestrian did not have any contributing circumstance. The most common vehicle 

actions in these crashes are ‘other improper action’ or ‘failure to yield.’ For crashes 

where the youth pedestrian did have a contributing circumstance, ‘improper crossing’ 

and ‘other improper action’ are the most common circumstances. The percent of crashes 

with “improper crossing” contributing circumstance is higher for youth pedestrians (38%) 

than citywide (26%).   
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Figure 78 Contributing Circumstance in Pedestrian Crashes Involving Youth by Crash Type 

Contributing 
Circumstance by 

Vehicle 

Contributing Circumstance by Youth Pedestrian 

None 
Improper 
crossing 

Other 
improper 

action 
Not 

discernible 
Failure 
to yield 

Remaining 
circumstances 

All 
crashes 

None 9 110 14 2 6 3 144 

Other improper 
action 

63 19 32 - 1 2 117 

Failure to yield 65 7 6 - - - 78 

Vision obstruction 2 1 - 2 - - 5 

Unsafe speed 1 4 - - - - 5 

Remaining actions 15 2 3 4 - - 24 

All crashes 155 143 55 8 7 5 373 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 

Like in pedestrian crashes, approximately 43% of contributing circumstances by youth 

bicyclists is ‘none.’ In these crashes ‘other improper action’ and ‘failure to yield’ are the 

most common vehicle actions. The most common circumstances of youth crashes where 

a circumstance was identified are ‘other improper action’ and ‘improper crossing.’ 

Figure 79 Contributing Circumstance in Bicycle Crashes Involving Youth by Crash Type 

Contributing 
Circumstance by 

Vehicle 

Contributing Circumstance by Youth Bicyclist 

None 

Other 
improper 

action 
Improper 
crossing 

Failure 
to yield 

Ran red 
light 

Remaining 
circumstances 

All 
crashes 

None 10 24 29 14 5 8 90 

Other improper 
action 

41 21 2 2 - 4 70 

Failure to yield 34 3 2 2 - 3 44 

Improper turn 6 - - - - 1 7 

Vision obstruction 3 1 - - - 1 5 

Remaining 
actions 

3 1 3 - 1 4 12 

All crashes 97 50 36 18 6 21 228 

Note: Only the top five pre-crash actions for each of the units are identified. The remaining 16 pre-crash actions 

are included in the ‘remaining actions’ category.  

Source: Based on crash data from Ohio DOT GCAT 
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Crashes Involving School-Aged Youth in School Zones 

In addition to reviewing crashes involving youth and young adults, there is an interest in 

understanding the crash risk for school-aged youth who are traveling to or from school. 

School-related crash data may support school-related safety investments, as well as 

Safe Routes to School programs. 

This section reviews crashes involving youth aged 17 or younger34 where the crash 

occurred within a school zone. The term ‘school zone’ in this section refers to the spatial 

and temporal school zone. For a crash to be identified as a ‘school zone’ crash, all the 

four following characteristics must be met: 

▪ Within ¼ mile of a school (based on a straight-distance buffer) 

▪ During the academic school year (September through May) 

▪ On a weekday (Monday through Friday) 

▪ During the morning or afternoon times (between 7 and 9:59 am, or between 2 

and 4:59 pm)35 

Figure 80 shows the number and severity of crashes in and outside of school zones and 

broken out into crashes with school-aged youth, versus crashes not involving school-

aged youth. 

Except for bicycle crashes, the severity rates for crashes in school zones were lower 

than crashes not in a school zone. The rate was 2 percentage points lower for vehicle 

crashes, 13 percentage points lower for motorcycle crashes and 10 percentage points 

lower for pedestrian crashes. Bicycle crashes in school zones, however, were 2 

percentage points more severe than bicycle crashes not in school zones. 

Within school zones, there were no fatal or serious crashes that involved motorcyclist or 

bicyclist school-aged youths. For vehicle crashes, there was no difference in the severity 

rate between crashes involving school-aged drivers and non-youth drivers. 

Pedestrian crashes, however, were more severe when the pedestrian was a school-

aged youth. Fourteen percent of crashes in school zones where the pedestrian was a 

school-aged youth resulted in a fatality or serious injury. This compares to 9% of crashes 

in school zones where the pedestrian was not a youth. This difference is notable 

because crashes that are not in school zones are more severe for non-youth pedestrians 

(21%) compared to crashes with school-aged youth (19%). 

 

34 Note this age classification is different from the youth and young adults above. 

35 These times were identified based on the crossing guard times at schools throughout Cleveland. Since there is 

no standard start and end time for each school, this time range of three hours each in the morning and afternoon 

may be wider than is necessary for any individual school. However, this range ensures no schools are missed, but 

also recognizes that students may arrive and depart schools for before- or after-school activities that don’t align 

with the school’s start and end times. 
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Figure 80 Crashes in School Zones 

School Zones 
Total 

Crashes 
Fatal or Serious 

Crashes 
Percent Fatal 

or Serious 

Vehicle crashes    

In school zones 1,440 55 4% 

Involving youth drivers 27 1 4% 

Not involving youth drivers 1,413 54 4% 

Not in school zones 15,607 919 6% 

Involving youth drivers 320 26 8% 

Not involving youth drivers 15,287 893 6% 

All crashes 17,047 974 6% 

Motorcycle crashes    

In school zones 24 4 17% 

Involving youth motorcyclist - - - 

Not involving youth motorcyclist 24 4 17% 

Not in school zones 507 153 30% 

Involving youth motorcyclist 3 - 0% 

Not involving youth motorcyclist 504 153 30% 

All crashes 531 157 30% 

Pedestrian crashes    

In school zones 153 17 11% 

Involving youth pedestrians 58 8 14% 

Not involving youth pedestrians 95 9 9% 

Not in school zones 1,047 220 21% 

Involving youth pedestrians 157 30 19% 

Not involving youth pedestrians 890 190 21% 

All crashes 1,200 237 20% 

Bicycle crashes    

In school zones 37 5 14% 

Involving youth bicyclists 13 - 0% 

Not involving youth bicyclists 24 5 21% 

Not in school zones 503 58 12% 

Involving youth bicyclists 131 12 9% 

Not involving youth bicyclists 372 46 12% 

All crashes 540 63 12% 

Source: Based on crash data from Ohio DOT GCAT  
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CRASHES IN EQUITY FOCUS AREAS 

Figure 81 shows the percent of crashes (of all modes) that result in a fatality or serious 

injury by ward, relative to the percent of the population that is non-White. It shows a 

trend toward increased severity in the wards where most of the population is non-White. 

Figure 81 Relationship between Race/Ethnicity and Crash Severity 

 
Note: Non-White includes people who identify as Hispanic or Latino, or any race other than White. 

Source: Based on crash data from Ohio DOT GCAT; US Census Bureau ACS 2015-2019 5-Year Estimates. Table 

B03002 (Hispanic or Latino Origin by Race) 

Figure 82 shows the percent of crashes (of all modes) that result in a fatality or serious 

injury by ward, relative to the percent of the population with incomes below 150% of 

poverty level. It shows a slight trend toward increased severity in wards with higher 

poverty levels. 
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Figure 82 Relationship between Poverty Level and Crash Severity 

 
Source: Based on crash data from Ohio DOT GCAT; US Census Bureau ACS 2015-2019 5-Year Estimates. Table 

C17002 (Ratio of Income to Poverty Level in the Past 12 Months) 
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IMPLEMENTATION BARRIERS AND GAPS 

▪ Document existing safety strategies used in engineering, education, 

encouragement, evaluation, equity, and enforcement 

▪ Inventory of strategies and an analysis to recommend which policies, programs 

and practices should be amplified to improve safety and which ones discontinued 

because they are counter-productive to safe streets 
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APPENDIX 

Figure 83 Definition of Pedestrian Actions 

Original Pedestrian Action Non-Motorist Location New Pedestrian Action 

Approaching or leaving vehicle - Approaching or leaving vehicle 

Approaching or leaving vehicle Driveway access Approaching or leaving vehicle 

Approaching or leaving vehicle Intersection - marked crosswalk Approaching or leaving vehicle 

Approaching or leaving vehicle Intersection - unmarked crosswalk Approaching or leaving vehicle 

Approaching or leaving vehicle Median/crossing island Approaching or leaving vehicle 

Approaching or leaving vehicle Other / unknown Approaching or leaving vehicle 

Approaching or leaving vehicle Shoulder / roadside Approaching or leaving vehicle 

Approaching or leaving vehicle Sidewalk Approaching or leaving vehicle 

Approaching or leaving vehicle Travel lane Approaching or leaving vehicle 

Entering or crossing specific location - Entering or crossing road 

Entering or crossing specific location Driveway access Entering or crossing road 

Entering or crossing specific location Intersection - marked crosswalk Crossing street in marked crosswalk 

Entering or crossing specific location Intersection - other Entering or crossing road 

Entering or crossing specific location Intersection - unmarked crosswalk Crossing street in unmarked crosswalk 

Entering or crossing specific location Median/crossing island Entering or crossing road 

Entering or crossing specific location Midblock - marked crosswalk Crossing street in marked crosswalk 

Entering or crossing specific location Other / unknown Entering or crossing road 

Entering or crossing specific location Shared use paths or trails Entering or crossing road 

Entering or crossing specific location Shoulder / roadside Entering or crossing road 

Entering or crossing specific location Sidewalk Entering or crossing road 

Entering or crossing specific location Travel lane Entering or crossing road 

Other / unknown - Unknown 

Other / unknown Bicycle lane Walking in roadway 

Other / unknown Driveway access Walking on sidewalk or driveway access 

Other / unknown Intersection - marked crosswalk Crossing street in marked crosswalk 

Other / unknown Intersection - other Unknown 

Other / unknown Intersection - unmarked crosswalk Crossing street in unmarked crosswalk 

Other / unknown Median/crossing island Unknown 

Other / unknown Midblock - marked crosswalk Crossing street in marked crosswalk 

Other / unknown Other / unknown Unknown 

Other / unknown Shoulder / roadside Walking on shoulder or roadside 

Other / unknown Sidewalk Walking on sidewalk or driveway access 

Other / unknown Travel lane Walking in roadway 

Other non-motorist Intersection - marked crosswalk Unknown 

Other non-motorist Other / unknown Unknown 

Other non-motorist Shoulder / roadside Unknown 

Other non-motorist Sidewalk Unknown 

Other non-motorist Travel lane Unknown 
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Original Pedestrian Action Non-Motorist Location New Pedestrian Action 

Standing - Standing 

Standing Driveway access Standing on sidewalk or driveway access 

Standing Intersection - marked crosswalk Crossing street in marked crosswalk 

Standing Intersection - other Standing in roadway or intersection 

Standing Intersection - unmarked crosswalk Crossing street in unmarked crosswalk 

Standing Median/crossing island Standing in roadway or intersection 

Standing Other / unknown Standing 

Standing Shoulder / roadside Standing on shoulder or roadside 

Standing Sidewalk Standing on sidewalk or driveway access 

Standing Travel lane Standing in roadway or intersection 

Standing outside disabled vehicle - Standing in roadway or intersection 

Standing outside disabled vehicle Shoulder / roadside Standing on shoulder or roadside 

Walking, running, jogging, playing - Walking 

Walking, running, jogging, playing Bicycle lane Walking in roadway 

Walking, running, jogging, playing Driveway access Walking on sidewalk or driveway access 

Walking, running, jogging, playing Intersection - marked crosswalk Crossing street in marked crosswalk 

Walking, running, jogging, playing Intersection - other Walking 

Walking, running, jogging, playing Intersection - unmarked crosswalk Crossing street in unmarked crosswalk 

Walking, running, jogging, playing Midblock - marked crosswalk Crossing street in marked crosswalk 

Walking, running, jogging, playing Other / unknown Walking 

Walking, running, jogging, playing Shared use paths or trails Walking on path or trail 

Walking, running, jogging, playing Shoulder / roadside Walking on shoulder or roadside 

Walking, running, jogging, playing Sidewalk Walking on sidewalk or driveway access 

Walking, running, jogging, playing Travel lane Walking in roadway 

Working - Working in roadway or intersection 

Working Intersection - marked crosswalk Working in roadway or intersection 

Working Intersection - other Working in roadway or intersection 

Working Intersection - unmarked crosswalk Working in roadway or intersection 

Working Other / unknown Working in roadway or intersection 

Working Shoulder / roadside Working in roadway or intersection 

Working Travel lane Working in roadway or intersection 

Figure 84 Definition of Bicycle Actions 

Original Bicycle Action New Bicycle Action 

Overtaking/passing Proceeding straight 

Slowing or stopped in traffic Proceeding straight 

Straight ahead Proceeding straight 

Walking, running, jogging, playing Proceeding straight 

Entering or crossing specific location Rode out 

Entering traffic lane Rode out 

Making u-turn Turning around 

Making left turn Turning left 
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Original Bicycle Action New Bicycle Action 

Making right turn Turning right 

Driverless Other or unknown 

Other / unknown Other or unknown 

Other non-motorist Other or unknown 

Parked Other or unknown 

Standing Other or unknown 

Working Other or unknown 

Figure 85 Definition of Pedestrian Crash Types 

Vehicle Action Pedestrian Action Pedestrian Crash Type 

Backing Approaching or leaving vehicle Pedestrian in roadway 

Backing Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Backing Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Backing Entering or crossing road Pedestrian crossing street - not in crosswalk 

Backing Standing Pedestrian in roadway 

Backing Standing in roadway or intersection Pedestrian in roadway 

Backing Unknown Other 

Backing Walking Other 

Backing Walking in roadway Pedestrian in roadway 

Backing Walking on path or trail Pedestrian on sidewalk or driveway access 

Backing Working in roadway or intersection Pedestrian in roadway 

Backing Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Backing Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Backing Standing on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Changing lanes Approaching or leaving vehicle Pedestrian in roadway 

Changing lanes Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Changing lanes Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Changing lanes Entering or crossing road Pedestrian crossing street - not in crosswalk 

Changing lanes Standing in roadway or intersection Pedestrian in roadway 

Changing lanes Walking Other 

Changing lanes Walking in roadway Pedestrian in roadway 

Changing lanes Working in roadway or intersection Pedestrian in roadway 

Changing lanes Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Driverless Approaching or leaving vehicle Pedestrian in roadway 

Driverless Standing on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Entering traffic lane Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Entering traffic lane Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Entering traffic lane Unknown Other 

Entering traffic lane Walking in roadway Pedestrian in roadway 

Entering traffic lane Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Entering traffic lane Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Entering traffic lane Standing on shoulder or roadside Pedestrian on shoulder or roadside 

Leaving traffic circle Walking in roadway Pedestrian in roadway 

Leaving traffic circle Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Leaving traffic circle Standing on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Making left turn Crossing street in marked crosswalk Left-turning vehicle 

Making left turn Crossing street in unmarked crosswalk Left-turning vehicle 
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Vehicle Action Pedestrian Action Pedestrian Crash Type 

Making left turn Entering or crossing road Left-turning vehicle 

Making left turn Standing Left-turning vehicle 

Making left turn Unknown Left-turning vehicle 

Making left turn Walking Left-turning vehicle 

Making left turn Walking in roadway Left-turning vehicle 

Making left turn Working in roadway or intersection Left-turning vehicle 

Making left turn Walking on shoulder or roadside Left-turning vehicle 

Making left turn Walking on sidewalk or driveway access Left-turning vehicle 

Making right turn Crossing street in marked crosswalk Right-turning vehicle 

Making right turn Crossing street in unmarked crosswalk Right-turning vehicle 

Making right turn Entering or crossing road Right-turning vehicle 

Making right turn Unknown Right-turning vehicle 

Making right turn Walking Right-turning vehicle 

Making right turn Walking in roadway Right-turning vehicle 

Making right turn Working in roadway or intersection Right-turning vehicle 

Making right turn Walking on sidewalk or driveway access Right-turning vehicle 

Making u-turn Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Making u-turn Walking in roadway Pedestrian in roadway 

Negotiating a curve Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Negotiating a curve Standing Pedestrian in roadway 

Negotiating a curve Walking in roadway Pedestrian in roadway 

Negotiating a curve Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Other / unknown Approaching or leaving vehicle Pedestrian in roadway 

Other / unknown Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Other / unknown Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Other / unknown Entering or crossing road Pedestrian crossing street - not in crosswalk 

Other / unknown Standing Pedestrian in roadway 

Other / unknown Standing in roadway or intersection Pedestrian in roadway 

Other / unknown Unknown Other 

Other / unknown Walking Other 

Other / unknown Walking in roadway Pedestrian in roadway 

Other / unknown Working in roadway or intersection Pedestrian in roadway 

Other / unknown Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Other / unknown Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Other / unknown Standing on shoulder or roadside Pedestrian on shoulder or roadside 

Other / unknown Standing on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Overtaking/passing Approaching or leaving vehicle Pedestrian in roadway 

Overtaking/passing Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Overtaking/passing Unknown Other 

Overtaking/passing Walking Other 

Overtaking/passing Walking in roadway Pedestrian in roadway 

Overtaking/passing Working in roadway or intersection Pedestrian in roadway 

Overtaking/passing Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Parked Approaching or leaving vehicle Pedestrian in roadway 

Parked Standing Pedestrian in roadway 

Parked Walking in roadway Pedestrian in roadway 

Slowing or stopped in traffic Approaching or leaving vehicle Pedestrian in roadway 
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Vehicle Action Pedestrian Action Pedestrian Crash Type 

Slowing or stopped in traffic Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Slowing or stopped in traffic Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Slowing or stopped in traffic Entering or crossing road Pedestrian crossing street - not in crosswalk 

Slowing or stopped in traffic Standing in roadway or intersection Pedestrian in roadway 

Slowing or stopped in traffic Unknown Other 

Slowing or stopped in traffic Walking Other 

Slowing or stopped in traffic Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Slowing or stopped in traffic Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Straight ahead Approaching or leaving vehicle Pedestrian in roadway 

Straight ahead Crossing street in marked crosswalk Pedestrian crossing street - in crosswalk 

Straight ahead Crossing street in unmarked crosswalk Pedestrian crossing street - in crosswalk 

Straight ahead Entering or crossing road Pedestrian crossing street - not in crosswalk 

Straight ahead Standing Pedestrian in roadway 

Straight ahead Standing in roadway or intersection Pedestrian in roadway 

Straight ahead Unknown Other 

Straight ahead Walking Other 

Straight ahead Walking in roadway Pedestrian in roadway 

Straight ahead Working in roadway or intersection Pedestrian in roadway 

Straight ahead Walking on shoulder or roadside Pedestrian on shoulder or roadside 

Straight ahead Walking on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Straight ahead Standing on shoulder or roadside Pedestrian on shoulder or roadside 

Straight ahead Standing on sidewalk or driveway access Pedestrian on sidewalk or driveway access 

Figure 86 Definition of Bicycle Crash Types 

Vehicle Action Bicycle Action Direction Relationship Bicycle Crash Type 

Straight ahead Proceeding straight Perpendicular Angle crash 

Straight ahead Proceeding straight Same direction Parallel crash 

Straight ahead Proceeding straight Opposite directions Parallel crash 

Straight ahead Proceeding straight Other / unknown Other 

Straight ahead Proceeding straight - Other 

Straight ahead Proceeding straight Angular Angle crash 

Straight ahead Rode out Perpendicular Rode out 

Straight ahead Rode out Other / unknown Rode out 

Straight ahead Rode out Same direction Rode out 

Straight ahead Rode out Opposite directions Rode out 

Straight ahead Rode out Angular Rode out 

Straight ahead Other or unknown Perpendicular Angle crash 

Straight ahead Other or unknown Same direction Parallel crash 

Straight ahead Other or unknown Opposite directions Parallel crash 

Straight ahead Other or unknown - Other 

Straight ahead Turning left Perpendicular Turning bicycle 

Straight ahead Turning left Opposite directions Turning bicycle 

Straight ahead Turning left Other / unknown Turning bicycle 

Straight ahead Turning right Perpendicular Turning bicycle 

Straight ahead Turning around Perpendicular Turning bicycle 

Other / unknown Proceeding straight Other / unknown Other 

Other / unknown Proceeding straight Perpendicular Angle crash 
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Vehicle Action Bicycle Action Direction Relationship Bicycle Crash Type 

Other / unknown Proceeding straight Same direction Parallel crash 

Other / unknown Proceeding straight Opposite directions Parallel crash 

Other / unknown Rode out Other / unknown Rode out 

Other / unknown Rode out Perpendicular Rode out 

Other / unknown Rode out Same direction Rode out 

Other / unknown Rode out Opposite directions Rode out 

Other / unknown Other or unknown Other / unknown Other 

Other / unknown Other or unknown Perpendicular Angle crash 

Other / unknown Other or unknown Same direction Parallel crash 

Other / unknown Other or unknown Opposite directions Parallel crash 

Making right turn Proceeding straight Perpendicular Right-turning vehicle 

Making right turn Proceeding straight Same direction Right-turning vehicle 

Making right turn Proceeding straight Opposite directions Right-turning vehicle 

Making right turn Proceeding straight Other / unknown Right-turning vehicle 

Making right turn Rode out Perpendicular Right-turning vehicle 

Making right turn Rode out Opposite directions Right-turning vehicle 

Making right turn Rode out Other / unknown Right-turning vehicle 

Making right turn Rode out Same direction Right-turning vehicle 

Making right turn Other or unknown Perpendicular Right-turning vehicle 

Making right turn Other or unknown Same direction Right-turning vehicle 

Making right turn Other or unknown Angular Right-turning vehicle 

Making right turn Other or unknown Opposite directions Right-turning vehicle 

Making left turn Proceeding straight Opposite directions Left-turning vehicle 

Making left turn Proceeding straight Perpendicular Left-turning vehicle 

Making left turn Proceeding straight Same direction Left-turning vehicle 

Making left turn Proceeding straight Other / unknown Left-turning vehicle 

Making left turn Rode out Opposite directions Left-turning vehicle 

Making left turn Rode out Perpendicular Left-turning vehicle 

Making left turn Rode out Same direction Left-turning vehicle 

Making left turn Rode out Other / unknown Left-turning vehicle 

Making left turn Other or unknown Opposite directions Left-turning vehicle 

Making left turn Other or unknown Perpendicular Left-turning vehicle 

Making left turn Other or unknown Other / unknown Left-turning vehicle 

Making left turn Turning right Perpendicular Left-turning vehicle 

Making left turn Turning left Same direction Left-turning vehicle 

Entering traffic lane Proceeding straight Perpendicular Drove out 

Entering traffic lane Proceeding straight Opposite directions Drove out 

Slowing or stopped in traffic Proceeding straight Perpendicular Angle crash 

Slowing or stopped in traffic Proceeding straight Same direction Parallel crash 

Slowing or stopped in traffic Rode out Perpendicular Rode out 

Slowing or stopped in traffic Other or unknown Perpendicular Angle crash 

Overtaking/passing Other or unknown Same direction Parallel crash 

Overtaking/passing Other or unknown Other / unknown Other 

Overtaking/passing Proceeding straight Same direction Parallel crash 

Overtaking/passing Proceeding straight Opposite directions Parallel crash 

Overtaking/passing Turning left Same direction Turning bicycle 

Parked Proceeding straight Same direction Other 
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Vehicle Action Bicycle Action Direction Relationship Bicycle Crash Type 

Parked Proceeding straight Perpendicular Other 

Parked Other or unknown - Other 

Changing lanes Proceeding straight Same direction Parallel crash 

Changing lanes Proceeding straight Perpendicular Angle crash 

Changing lanes Rode out Perpendicular Rode out 

Backing Proceeding straight Perpendicular Other 

Backing Other or unknown Perpendicular Other 

Negotiating a curve Proceeding straight Opposite directions Other 

Leaving traffic circle Other or unknown Perpendicular Other 

 


