Annual SPIS Score Calculation and Formulas
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Annual SPIS Score Calculation and Formulas

The Safety Priority Index System (SPIS) score is calculated for qualifying 0.10-mile segments* of roadways based on the frequency, rate and severity of crashes occurring within each segment over a three-year period. The SPIS score is the sum of three indicator values (IV Freq + IV Rate + IV Severity), where:

· IV Freq (Crash Frequency Indicator Value) equals 25 percent of the SPIS score
· IV Rate (Crash Rate Indicator Value) equals 25 percent of the SPIS score
· IV Severity (Crash Severity Indicator Value) equals 50 percent of the SPIS score

The higher a SPIS score, the higher the potential safety needs for the identified roadway segment. The highest SPIS score possible is 100. This is reached when a 0.10-mile segment over three calendar years has:

· 150 or more total crashes,

· Seven or more crashes per million entering vehicles, and

· A combined severity rating equal to or greater than 300.

* A public roadway segment qualifies as an annual SPIS segment if it has:

· At least one fatal crash or three other crashes over a three-year period that has been captured in the statewide crash database, and

· An average daily traffic (ADT) count that has been captured in the Oregon Transportation Network (ORTRANS) system

Crash Frequency Indicator Value Calculation

Crash frequency refers to the number of reported crashes occurring in a defined length of roadway during a defined period of time. Many agencies use crash frequency to compare the number of crashes at one location to the number of crashes at another location, typically over similar periods of time and similar lengths of roadway. 
While crash frequency provides a simple way to rank roadway safety, it may tend to be over exaggerated on roadway segments with high volumes and thus high numbers of crashes.

The Crash Frequency Indicator Value, IV Freq, is a value between 0 and 25 determined using a logarithmic distribution based on total number of crashes. With a logarithmic distribution, the CFI value increases quickly and then levels out near a maximum value.
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Guidance: The maximum Crash Frequency Indicator Value of 25 is obtained when the total number of crashes reaches 150 crashes on the same 0.10-mile segment over a three-year period.
Crash Rate Indicator Value Calculation

Crash rate is another method to compare crashes at one location to another location in relation to some measure of exposure (typically traffic volumes). Crash rates normalize the frequency of crashes based on traffic volumes.

Crash rate is a simple measure but may overemphasize low volume segments with low numbers of crashes, which tends to offset crash frequency.

The Crash Rate Indicator Value, IV Rate, is a value between 0 and 25 determined by using a logarithmic distribution based on crash rate per million entering vehicles given the average daily traffic (ADT) volume.
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Guidance: The maximum Crash Rate Indicator Value of 25 is obtained when the crash rate reaches seven crashes per million entering vehicles in the same 0.10-mile segment over a three-year period. 
Crash Severity Indicator Value Calculation

Crash severity (sometimes referred to as equivalent property damage only) assigns weighting to crashes by severity. The severity rating for a crash is the severity of the most severe injury received. Agencies typically use this measure to give more relative weight to more serious types of crashes or may weight the severity by the cost of the crash. 
The Crash Severity Indicator is a linear function that uses a relative cost crash for each severity. The indicator uses 100 as representative of the cost of Fatal and Injury A crashes, 10 as representative of the cost of injury B and C crashes and 1 as representative of a PDO crash. Generally speaking a Fatal and Injury A crash costs 100 times a PDO crash, and the Injury B and C crashes cost ten times the PDO crash. 

Crash severity may tend to overemphasize segments with a low frequency of severe crashes depending on the weighting.
The Crash Severity Indicator Value, IV Severity, is a value between 0 and 50 determined by a weighted crash severity sum where: 

· FATAL = the number of Fatal crashes

· INJ A = the number of Class A (severe injury) crashes
· INJ B = the number of Class B (moderate injury) crashes
· INJ C = the number of Class C (minor injury) crashes 
· PDO = the number of PDO (property damage only) crashes
Note: The classification of a crash as Fatal, Class A, Class B, Class C or PDO is determined by the most severe injury that results from the crash.
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Guidance: The maximum Crash Severity Indicator Value of 50 is obtained when the crash severity component [100(FATAL + INJ A) + 10(INJ B + INJ C) +PDO] is equal to or greater than 300 for the same 0.10-mile segment over a three-year period. 

Use the online SPIS calculator with the following examples. 
Example 1

A .10-mile segment of Beaverton-Hillsdale Highway in Washington County was the site of 20 crashes during calendar years 2008 through 2010, including:

· 1 Fatal crash

· 2 Class A crashes

· 4 Class B crashes

· 5 Class C crashes

· 8 PDO crashes

The ADT for this roadway segment is 20,000. The calculated indicator values and SPIS score for this SPIS segment are:

· Crash Frequency Indicator Value (IV Freq) 
= 15.17
· Crash Rate Indicator Value (IV Rate) 
=   7.80
· Crash Severity Indicator Value (IV Severity) 
= 50.00
· SPIS Score (IV Freq + IV Rate + IV Severity) 
= 72.97

Example 2

A .10-mile segment of Egan Avenue in Burns was the site of two crashes during calendar years 2008 through 2010, including:

· 1 Class A crash

· 1 PDO crash

The ADT for this roadway segment is 1,000. This roadway segment does not meet the minimum number of crashes (one fatal or three other crashes) during the three calendar years required for a SPIS score calculation: It has no SPIS score.
Example 3

A .10-mile segment of Oak Street in Brookings was the site of four crashes during calendar years 2008 through 2010, including:

· 1 Class C crash

· 3 PDO crashes

The ADT for this roadway segment is 39,000. The calculated indicator values and SPIS score for this SPIS segment are:

· Crash Frequency Indicator Value (IV Freq) 
= 8.02

· Crash Rate Indicator Value (IV Rate) 
=   1.08

· Crash Severity Indicator Value (IV Severity) 
= 2.17

· SPIS Score (IV Freq + IV Rate + IV Severity) 
= 11.27
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