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The Safety Priority Index System (SPIS) 
The Safety Priority Index System is a method originally developed in 1986 by the Oregon Department of Transportation (ODOT) for identifying potential safety problems on state highways. SPIS complies with the Federal Highway Safety Improvement Program (HSIP) and has been accepted by the Federal Highway Administration (FHWA) as fulfilling the requirements of the HSIP. 
 
When Oregon began developing its Safety Management System in response to the 1991 ISTEA, it identified SPIS as one of several essential building blocks.  SPIS has been recognized as an effective problem identification tool for evaluating state highways for segments with higher crash histories.
 
Several modifications to SPIS have been implemented over the years.  Following the study, “An Evaluation of the Safety Priority Index System (SPIS),” completed by Dr. Robert Layton of the Transportation Research Institute at Oregon State University modifications were implemented in the 1998 SPIS reports.  In 2005 the programs were rewritten in response to changes to the Crash Database, improvements to the reports were incorporated.  
The current version includes a rewrite of the SPIS programs to include all public roads in Oregon (not just state highways).   The new SPIS includes public roads that have data on Average Daily Traffic (ADT), generally that is all State Highways, and City Streets and County Roads that are functionally classed (collector and above).   

The system includes both a component that produces Annual SPIS reports for both On-State Roadways (State Highways only) and Off-state Roadways (non-State Highways).  Also included is a tool for performing “adjustable” SPIS calculations called the Oregon Adjustable Safety Index System (OASIS), it allows users to vary the SPIS formulas and thresholds. 
Annual SPIS

Annual SPIS was rewritten to accommodate the addition of all public roads into the reporting system.  SPIS is a method of identifying potential locations that have exhibited high instances of crash activity for further investigation.  Locations that exhibit a high number of crashes may or may not have remedies to reduce the frequency of crashes.  A careful investigation is required to determine the causes or root problem of the crashes and even then a relatively high occurrence of crashes may only be due to the sporadic nature of crashes. The goal of investigating these locations is to systematically investigate sites where there is potential to reduce the risk, occurrence and/or severity of crashes and apply limited safety money to produce the highest benefit. 
The new SPIS presented a difficult problem for extracting data from several sources, translating data so it could be used together and reporting the data in an understandable method.  After looking at off-the-shelf systems, Standard SQL databases, data warehousing, and Geographic Information Systems (GIS), it was decided that a GIS held the most potential for successfully combining the data and a standard SQL database for analyzing and reporting.
After development of the system it became clear it may be the only way to handle the diversity of data and lack of common referencing systems between State Highways, City Streets and County Roads.

Use of SPIS

SPIS is used as a “network screening” tool.  A network screening tool is a process for looking at the entire system and to prioritize sites that might benefit most from a safety improvement.  Those sites can then be studied in more detail to “diagnose” common patterns, contributing factors, and identify appropriate safety improvements.  Once diagnosed a comparison of benefits and costs can be performed to compare the economic benefits, societal benefits and other factors in order to prioritize projects.
SPIS scores should not be used to prioritize projects. Projects ranked according to SPIS scores may require high investment and may not result in the best return on investment.  Safety funds are limited and should be prioritized on the basis of a project costs and crash reduction benefits.  Other factors may enter into the type of countermeasure selected such as public acceptance, community desires and accommodating all users.
Annual SPIS Reports

The SPIS reports were reformatted to closely match the previous Annual SPIS Reports.  A Geographic Information System (GIS) was used to extract the data from several sources.  The data for on-state and off-state roadways lacked a common reference system to match data or to report data, so using GIS provides a common reference system (latitude and longitude) to determine locations and calculate scores.  
For on-state highway reports, the reference system used to locate SPIS segments is Highway number and milepoint, which is common to ODOT.  For off-state roadway reports (city streets and county roads) there was no common reference system available, so the project developed a new system. Relying on distance and direction from a reference point (also latitudes and longitudes are available).  Because many Counties use milepoints, milepoint fields were included in the database design but the report columns are blank.  ODOT intends to include that data into their GIS processes in the future.

There are several items within the reports that are common to both on-state and off-state reports, such as city and county jurisdiction, the total number of crashes, the crashes by severity and SPIS score and rank.  

Oregon Adjustable Safety Index System  
The Oregon Adjustable Safety Index System (OASIS) was developed as an online safety analysis tool that is capable of performing “SPIS like” safety analysis and allows users to vary the SPIS calculations. Not only may specific types of crashes be analyzed but parameters that may be changed including segment length, number of crash data years and the SPIS formula defaults like the weightings of the formulas. The OASIS tool allows the user to create custom safety analyses of the data within the system.

Because of the possible scope of changes to the various setting in OASIS only a licensed professional engineer with specific expertise in Roadway Safety should be resetting the defaults and using the program.  An understanding of the fundamental concepts of roadway safety techniques, crash data and analysis are key to using the system.

Users must identify the purpose or intended outcome of the analysis, indentify the reference population (select types of crashes or all crashes), select their equations and parameters to evaluate safety (which equation and settings are most applicable) and evaluate the results of their analysis. If the analyst has selected the right parameters and equations the higher magnitude scores should lead to good sites for investigation.

Once the analysis is complete and sites have been identified the next step is to diagnose the problems at the site. Because a particular site has been “flagged” by the system does not mean that it is a good site for improvement. The point of any diagnosis is to develop an understanding of the common crash types and the problem area, uncover an understanding of the crash mechanisms and finally recommend cost effective solutions that improve the safety of the site.

Scores should not be used to prioritize projects. After a diagnosis of the problems an economic comparison should be performed and the projects should be prioritized based on benefits and costs.
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