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Presentation Overview

 What is the issue we are trying to solve?

 What is safety management?

 How can Esri technology help?



Crash Fatalities

 Worldwide:
– ≈ 1.35 million people die each year on roads

• 3,700 people die on the roads every day

 United States:
– ≈ 40,000 killed in crashes (2018)
– ≈ 4.5 million seriously injured in crashes
– Every 7 seconds someone is hurt in a car crash.

National Safety Council (NSC), June 5, 2019

“Forty-thousand deaths is unacceptable,” said Nicholas Smith, interim president and 
CEO of NSC. “We cannot afford to tread water any more. We know what works, but we 
need to demonstrate the commitment to implementing the solutions. Roadway deaths 
are preventable by doubling down on what works, embracing technology 
advancements and creating a culture of safer driving.”



What is safety management?



Overview of Safety Management

Purpose

“Achieve a significant reduction in traffic fatalities and serious 
injuries on all public roads, including non-State-owned roads 
and roads on tribal land.” 

--FHWA Highway Safety Improvement Program (HSIP)



Overview of Safety Management

Process

Evaluation
Determine the effectiveness of projects

Implementation

Schedule and construct projects

Planning

Identify safety issues, develop projects to mitigate safety issues, and prioritize projects 



6-Step Safety Management Process
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Countermeasure 
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Project 
Prioritization

Safety Effectiveness 
Evaluation



Network Screening

 Objective: Select sites 
for further investigation
– Pare-down network to 

manageable list
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Diagnosis

 Objective: investigate sites with promise
– Understand crash patterns
– Diagnose underlying factors

Diagnosis
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Countermeasure Selection

 Objective: identify potential 
treatments to target underlying 
safety issues
– Consider 4E approach 

• Engineering
• Education
• Enforcement
• Emergency Response

Countermeasure Selection
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Economic Appraisal

 Objective: Compare relative costs and benefits 
of alternatives
– Perform benefit/cost analysis
– Identify economically-efficient alternatives
– Select final countermeasures
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Project Prioritization

 Objective: Develop portfolio of projects 
for a given fiscal year that maximizes the 
return on investment
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Safety Effectiveness Evaluation

 Objective: Determine how projects 
have affected safety performance
– Use results to make future decisions, 

allocate funds, and change policies

Safety Effectiveness Evaluation
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How are states improving their 
process with Esri technology?



MassDOT’s 
Objectives

• Replace and enhance the existing crash geocoder system

• Leverage Esri Roads and Highways

• Validate and geo-locate crash data in real time

• Develop a new crash database that will:
• interface with the new geocoder and validator system 
• be the system of record for crash locations 
• support a new, public-facing crash data portal
• provide real-time synchronization with the RMV Crash 

Database
• provide relevant data redaction within key workflows



LEA Webform
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ArcGIS 

Enterprise

Location
Request

Crash  Database

Crash Database

Private Public

Local Police State Police

Crash Data Bridge

System of RecordGeocoding API

Internal UsersExternal Users

Solution 
Overview

Roads &
Highways

Reference 
Layers

Crash

Location
Request

Interactive 
Crash Locator 

(ICL) DashboardsQuery & 
Visualization

Reporting Open Data

Crash Data Portal



Interactive Crash Locator (ICL)
Interactive 

Crash Locator 
(ICL)



Crash Data Portal
DashboardsQuery & 

Visualization
Reporting Open Data

Crash Data Portal



Crash Analysis Dashboards

Dashboards Operations 
Dashboard



Q&V – Visualize Results
Query & 

Visualization



CTDOT – Improving 
Crash Analysis
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Safety Effectiveness Evaluation
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Summary

 Top 10 Leading Causes of Death

 Embracing and applying technology can save lives
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