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Network Screening Methodology for Intersections 
 
Introduction 
 
Improving intersection safety is identified in the MAG Strategic 
Transportation Safety Plan as a regional priority.  Recent crash 
statistics for the region show that 60 percent of traffic related injuries 
and 40 percent of fatalities are caused by crashes at intersections.  In 
order to target specific locations for road safety improvements it is 
necessary to screen the region’s road network to identify and rank  
intersections with high crash risk.  A methodology that helps perform a 
network screening based on crash risk has been adopted by MAG for 
this  purpose.  A network screening approach that is based purely on 
crash frequency tends to be biased in favor of intersections with high 
volumes as they will have higher numbers of crashes. Similarly, a 
network screening that applies weights for different crash severities 
tend to bias the outcome in favor of location with a high crash high 
severity.  At the 2009 TRB1 annual meeting a paper was presented on 
a network screening methodology, based on research done by the 
Wisconsin DOT. This method takes into account crash frequency, crash 
severity and crash type. This methodology, along with certain custom 
weighting factors, was adopted for use in the MAG region. It is 
referred to as the Network Screening Methodology for Intersections 
(NSM-I).  The TRB paper recommends that when applying this 
method, the analysis period should be at least the three most recent 
years.  When applying this method to identify intersections with high 
crash risk, MAG uses crash data from the five most recent years.  
 
Intersection Safety Network Screening Methodology 
 
The first step in the application of NSM-I is the identification of a 
complete list of intersections, number of crashes by crash severity 
(KABCO scale), number of vehicles involved in each crash, collision 
manner, number of pedestrian involved and the number of bicyclists 
involved.  Only crashes that are identified in Arizona DOT’s ALISS 
crash database as occurring at the intersection or are intersection 
related are subject to analysis using the NSM-I.  For example, in 2016 
there were 13,461 locations at which intersection crashes occurred in 
the entire MAG planning area.   
 
The NSM-I generates a composite intersection crash risk ranking based 
on three crash attributes:  (a) Crash Frequency (CF), (b) Crash 
Severity (CS),  and (c) Crash Type (CT).  
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Crash Frequency (CF)  
 
The total number of crashes that occurred during the period of 
analysis, or crash frequency, at each intersection is first summarized. 
The Crash Frequency Score or CF Score for any intersection is the 
ratio of, the crash frequency at the intersection to the highest 
intersection crash frequency for the region, for the same period of 
analysis. 
 
CF Score for Intersection i  
 = (Total number of crashes at Intersection i/ Highest  
number of crashes recorded for any intersection in the analysis 
area)  
 
Crash Severity (CS) 
 
Every crash is assigned a crash severity (KABCO scale) based on the 
highest resulting injury from the crash.  The equivalent sum of all 
crash severities, or CS value, for an intersection can be generated by 
the application of the KABCO weight scale shown in Table 1 (based on  
crash costs assigned by FHWA for each severity – see Table 2).  An 
intersection’s CS value is calculated as the sum of the products of the 
total number of crashes of a particular severity multiplied by the 
weight associated with that crash severity.  The Crash Severity 
Score for an intersection is the ratio between CS value for the 
intersection to the maximum CS value for the network being analyzed. 
 
 

CRASH SEVERITY WEIGHT 

Fatal Crash(K) 1,450 

Incapacitating (A) 100 

Non-Incapacitating (B) 20 

Possible Injury ( C) 11 

PDO (O) 1 

Unknown 1 

 
Table 1.  Crash Severity Weights 
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Crash Type (CT) 
 
The ALISS crash database provides information on the Crash Type or 
Collision Manner for each recorded crash – such as rear-end, right 
angle, head-on etc.  Campbell and Knapp2 have described a procedure 
for calculating the average crash cost per vehicle/pedestrian/bicyclist 
for different types of collision manner. This method is utilized in the 
Wisconsin DOT methodology. Table 2 lists the estimated crash cost by 
crash severity provided by FHWA, same as that used by Arizona DOT.  
 

Table 2: Crash Cost by Injury Severity 
 

Crash Severity $ Value 

Fatal Crash(K) $5,800,000 

Incapacitating (A) $400,000 

Non-Incapacitating (B) $80,000 

Possible Injury ( C) $42,000 

PDO (O) $4,000 

Unknown $4,000 

 
These crash costs are used to calculate the average cost per vehicle, 
pedestrian or bicyclist that is involved in any crash of any particular 
Crash Type or Collision Manner.  This calculation requires a detailed 
examination of crashes, with the number of vehicles, pedestrians and 
bicyclists involved in each.  All intersection related crashes in the 
database are queried for the number of crashes by injury severity, 
number of units involved in the crashes and by collision manner. Table 
3 shows the results generated for 2006-2008, as the cost per each 
vehicle/pedestrian/bicyclist involved in any crash of a particular 
collision manner.  NOTE: A new Table 3 and 4 must be generated for 
the entire analysis period, each time the NSM-I is applied. 
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Table 3. Crash Costs by Crash Type per Vehicle / Pedestrian /Bicyclist. 

Injury Severity REAR END ANGLE RIGHT ANGLE SINGLE 
SIDE SWIPE SAME 

DIRECTION 
ANGLE OPPOSITE 

DIRECTION 
Crashes Units Crashes Units Crashes Units Crashes Units Crashes Units 

O 23,133 48,912 17809 36534 4289 4289 7635 15535 12064 24845 
C 6,488 14,405 5941 12632 532 532 702 1465 5035 10708 
B 2,088 4,839 4249 9210 750 750 284 640 3971 8557 
A 350 854 1183 2684 208 208 70 164 1189 2597 
K 29 73 165 381 28 28 8 19 101 219 

Unknown  0  0  0  0  0  0  0  0  0  0 
  $840,268,000 69,083 $2,090,878,000 61,441 $345,100,000 5,807 $157,144,000 17,823 $1,638,806,000 46,926 
Cost Per 
Vehicle $12,163 $34,031 $59,428 $8,817 $34,923 
           

Injury Severity REAR TO SIDE 
SIDE SWIPE OPPOSITE 

DIRECTION HEAD ON OTHER & UNKNOWN # of 
Pedestrians 

# of 
Bicyclists Crashes Units Crashes Units Crashes Units Crashes Units 

O 1731 3466 403 836 195 410 558 1206 108 312 
C 75 152 50 108 79 180 100 222 411 700 
B 18 36 44 106 90 200 116 271 660 1010 
A     14 34 36 80 35 89 318 223 
K     1 3 8 19 7 21 62 12 

Unknown  0  0  0  0  0  0  0  0 24 63 
  $11,514,000 3,654 $18,632,000 1,087 $72,098,000 889 $70,312,000 1,809 $557,390,000 270,500,000 
Cost Per 
Vehicle $3,151 $17,141 $81,100 $38,868 $352,110 $116,595 

 
Table 3: Crash Cost per Vehicle / Pedestrian /Bicyclist. 
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Table 4 Summary of Per Unit Crash Costs 
 

Crash 
Type/Collision 

Manner 

Cost per 
Vehicle / 

Pedestrian 
/ Bicyclist 

Rear End $  12,163 
Angle Right Angle $  34,031 
Single $  59,428 
Side Swipe Same 
Direction $    8,817 
Angle Opposite 
Direction $  34,923 
Rear To Side $    3,151 
Side Swipe Opposite 
Direction $  17,141 
Head On $  81,100 
Other & Unknown $  38,868 
Pedestrian Crashes $352,110 
Bicyclist Crashes $116,595 

 
 
The Crash Type (CT) Cost for an intersection is calculated by 
multiplying the number of units involved in a crash by the cost per 
vehicle/pedestrian/bicyclist for each type of collision manner, and 
summing the results. 
 

CT Cost =            ( Ni* CMi ) 
 

 
Ni - Number of units (vehicles, pedestrians or bicyclists) involved in a 
crash of a specific Collision Manner 
CMi– Cost per Vehicle/Pedestrian/Bicyclist by Collision Manner (see 
Table 4) 
n – Number of crashes at the intersection 
 
The Crash Type Score for a particular intersection is the ratio of Crash 
Type Cost at that intersection, to the maximum value of Crash Type 
Cost for any intersection in the analysis area. 
 
 
 
 

  n 

Σ 
i =1 
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Intersection Safety Score (ISS)  
 
The final Intersection Safety Score (ISS) for an intersection is 
determined by combining the three scores by applying weights, as 
shown in the formula below. Crash Severity Score CS has the highest  
weight at 0.5 as the goal of the network screening process is also to 
identify intersections with higher crash severity risk.  All intersections 
are ranked by their ISS scores, with locations with higher ISS scores 
indicating higher crash risk.   
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The current version of the NSM-I methodology was adopted by the 
MAG Transportation Safety Committee in December 2014. It is a 
revision of a previous version that included a Crash Rate Score.  
 
This methodology is utilized by MAG to generate lists of intersections 
ranked by crash risk, as input to various safety planning decisions and 
the selection of projects for Road Safety Assessments.  On average  
nearly 35,000 crashes occur each year at about 13,000 unique 
intersection crash locations.  The application of this methodology and 
the computations necessary to generate the ISS score have been 
incorporated in a database program that allows MAG to generate a 
ranked list of intersections for the entire region or for a specific city or 
town, for selected years.  This is a feature included in the MAG crash 
analysis software, Regional Transportation Safety Information 
Management System (RTSIMS).   
 
 
 
 
 
 


