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Recommendations - 1
 Recommendations Ordered Like Slides

 References will be to the attribute number
 E.g., C003=Year

 Impress to a Greater Extent: Lethality of Speed
 72% of fatal crashes = speed or speed related causes
 10MPH increase doubles chance crash is fatal

 Recatal Crashes
 Fatal speexd crashes increased 35%
 Fatal non-speed crashes increase by 21%
 Recent fatality increase links 72% to speed involved



Recommendations - 2
Speed Reduction to Reduce Fatalities
Analysis: Fatal Crash AND Speed vs Fatal and NOT Speeding
 Rural roadways about 77% of speed fatalities
 County roads almost 50% of speed fatalities
 Younger Drivers 16-35 (60% speed vs 37% non-speed)

 Potential Immediate Actions:
 Increase in patrol officers ALEA and local

• Demonstration speed reduction project (comprehensive)
• Legislative action to recognize problem

 Assure compliance with selective enforcement targeting
 Roadway improvements: trees, rollovers, utility poles, 

culverts, ditches, embankments (Most Harmful Event) 



Recommendations - 3
Seatbelt Use Target Groups
Analysis: Fatal NOT Restrained vs NonF Properly Restrained
 DUI (5 times the expected)
 Other Severe Violations

 Speed (8.3); Aggressive (5.4)
 Age 16-20 (risk); 21-37 (correlation with DUI)
 Single Vehicle Crashes (3.3 times expected)
 Potential Immediate Actions

 Get “Budweiser” to promote seatbelt use (“save our customers”)

 PI&E targeting the worst offenders
• Their friends and relatives – people of influence over them
• Draw targets from intensive psychological studies



Recommendations - 4
Multi-Fatality Crash Target Groups
Analysis: Multiple Fatality Crashes vs Single Fatality Crashes

 Age 16-21
 State/Federal Roads as Opposed to County
 Severest of Violations 

 Cross centerline, wrong way, aggressive driving
 DUI same as for single fatality crashes & seatbelts

 Collisions with other Vehicles
 As opposed to roadside objects (e.g., trees)

 Countermeasures Must Target Worst Offenders



Most Counter-Intuitive Findings
 Weather Conditions and Speed

 Lowest % speed related fatalities occur in rain
 Speed increases wet pavement crash % by a factor of 3.5

 Impaired Driving and Speed
 DUI alcohol use increases 69% for speed crashes
 Reported drug use increases 44% for speed crashes

 Age and Speed
 Highest frequency ages, in order: 18, 17, 19, 20, 16
 Drop-off after 20 is consistent to 33
 Ages 16-21 cause about 33% of all speed crashes
 Six years = 6/50 = 12% of the miles driven (approximate)

 Roadway
 More County speed fatal crashes than I/S/F combined
 Trees are Most Deadly Hit Objects in Speed Crashes



Introduction: PPT Organization

 IMPACT and Frequency Comparisons
 Speed vs Non-speed IMPACTs for overall crashes
 A few straight numerical comparisons

 Presentation Approach
 Conclusion summaries given first for each section
 Analytical support for conclusions presented next 



Introductory Definitions
 What is a “Speed” Crash

 “Speed” is abbreviation for “Speed Involved”
 Based on PCC or CU-CC (see logic below)
 Is good sample of speed crashes but NOT 100% 



Introductory Analyses
 Speed vs Non-Speed Crashes 2012-2016

 Five year time frame to get best recent sample
 Speed vs non-speed IMPACTs to surface root causes

 Analysis by Year Comparing 2016 to 2012
 Small 3% overall increase in all speed crashes
 Larger 23% increase in all non-speed crashes

 Recent (2016 to 2015) Comparison, Fatal Crashes
 Fatal speed crashes increased 35%
 Fatal non-speed crashes increase by 21%
 Recent fatality increase links 72% to speed involved



Red = Speed Crashes                                                                Blue = Non-Speed Crashes
Speed (red bars) vs Non-Speed (blue bars)

CY 2012 - CY 2016
2014 vs 2016 % Increases: Speed: 3%; Non-Speed: 23%



Red = Fatal Speed Crashes                                            Blue = Fatal Non-Speed Crashes

Fatal Speed (red bars) vs Fatal Non-Speed (blue bars)
2012 to 2016 % Increases: Fatal Speed:14%; Fatal Non-Speed: 24%
2015 to 2016 % Increases: Fatal Speed:35%; Fatal Non-Speed: 21%



Ran off Road
17%

Aggressive Operation
15%

Speed
20%

Improper Crossing
10%

DUI
7%

Crossed Centerline
7%

Over Steering
6%

Ran Stop Sign
6%

Failed to Yield RoW
7%

Fatigued/Asleep
5%

2014 vs 2016 % Increase in Fatal Crashes

Speed (20%) + Related PCCs = Ran off Road (17%) + Aggressive 
Operation (15%) + DUI (7%) + Crossed Centerline (7%) + Over
Steering (6%) = 72% Speed or Speed Related



IMPACT Analysis Organization
 Crash Severity Causes

 Restraints and Helmets, EMS Arrival, Weather
 Driver Behavior

 PCC, DUI, Speed
 Driver Demographics – Age and Gender
 Time Considerations – Time of Day, Day of Week, Month
 Geographical Characteristics

 County, City, Rural/Urban, Locale
 Roadway Characteristics
 Weather and Roadway Condition
 Crash Characteristics
 Pedestrian Behavior
 Vehicle Characteristics
 Recommended Countermeasures



Crash Severity
 Overall Effect of Speed Involvement

 Probability of death increases from 0.48% to 2.19%
 Highest severity* odds ratios: 4.6, 2.8 and 2.1
 PDO decrease from 76.68% down to 61.72%

 Speed Effect of Fatal and Severe Crashes
 Fatalities increased by 785 crashes = 157/year
 Highest severity* increased by 6,805 = 1,361/year

*Highest severity = Fatal, Incapacitating & Non-Incapacitating Injuries





Both single and multiple fatalities probability
are increased by speed; only decrease is in the 
“no-fatalities” category.



All Number Injured categories are increased
by speed, most in a statistically significant way.



Restraints and Helmets
Effects of Speed on Crash Severity

 Speed Multipliers Probability of Death
 Increases: 

 About 4.5 times for all speed involved
 About 25 times for speed and no restraint
 Over 20 times for speed and approved MC helmet
 Over 26 times for speed and no MC helmet
 Over 39 times for speed and improper MC helmet
 Over 5 times the total ejection rate



Speed (red bars) vs 
non-speed (blue bars)

2012-2016

Restraint Use Rates:
Speed           = 88.69%
Non-Speed  = 96.88%



Speed (red bars) vs 
non-speed (blue bars)

2012-2016

Total Ejection Rates:
Speed           = 2.13%
Non-Speed  = 0.40%



EMS Arrival
Effects on Crash Severity

 Rural High Speeds and Remote Locations
 Fatal probability (2.19% overall=1 in 46 crashes): 

• 2.90% rural; 1.21% urban
• Increase in rural area more than a factor of 2
• See rural/urban under geographical considerations

 Delay times 
 All above 10 minutes overrepresented
 Increasing overrepresentations with longer times



Speed (red bars) vs 
non-speed (blue bars)

2012-2016

All arrival delays in excess of 10 minutes are
over-represented indicating the rural nature
of these crashes. 



Rural: Higher speeds and longer EMS delay times result in higher severity crashes.



Weather Effects on Severity
 Speed Was the Reported Factor but …
 Most Reported as “Too Fast for Conditions”

 Probability of Fatal Speed Crash by Weather:

Condition Probability, 1 in XX
 Clear 26 (worst case)
 Cloudy 37
 Fog 46
 Rain 101 (best case)
 All crashes 169 (all speeds & weather conditions)
 See weather frequency analysis below under Roadway



Weather by Crash Severity for Speed Infolved Crashes
Fatal Over-Representations: Clear and Cloudy



Driver Behavior
 Largest Supplemental PCCs for Speed Crashes 

 DUI, Aggressive, Ran off Road, Avoiding Animal
 Over Steering, Fatigue, Distracted Electronic 

 Exponential doubling for every 10 MPH
 Impact Speeds

 7.8% had Impact Speeds > 70 MPH
 68.7% had 36 MPH < Impact Speed < 70 MPH
 4x over-representations for 76 < Impact Speeds < 95

 Over-Rep in Speed: DUI (43.5%); Drugs (68.9%)
 Speed Multi-Fatals Increased Fatalities by 166



Aggressive Operation
15%

DUI
41%

Ran off Road
12%

Avoiding Animal
9%

Over Steering
5%

Fatigued/Asleep
7%

Distracted by 
Electronics

6%

Improper 
Passing

3%
Wrong Way

2%

Top 10 Supplemental PCC for Speed Crashes 
2012-2016 All Severity Speed Crashes

Ordered worst first: DUI, Aggressive Operation, Ran off Road, Avoiding
Animal, Asleep, E-Distracted, Over Steering, Improper Pass, Wrong Way 



PCCs for  > 100
Speed Crashes

2012-2016 



To See Speed Effects:
ALL FATAL CRASHES

VS NON-FATAL

Fatal (red bars) vs 
non-fatal (blue bars)

for CY 2016

Exponential Increase:
Odds ratio doubles
for every increase  

of 10 MPH 



Exponential Increase:
Odds ratio doubles
for every increase  

of 10 MPH 
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Impact Speed in MPH

Probabiliy of Death in Speed Crashes 
by Impact Speed

Approximate Exponential Increase:
Probability of death doubles
for every 10 MPH increase  

In impact speed

Worst Case = 100 MPH
1 Fatal Crash per every 3 Crashes



HOW FAST?
.

Speed (red bars) vs 
non-speed (blue bars)

for 2012-2016
.

All speeds above 30 
MPH were over-

represented in the 
general analysis

All Speed crashes independent of severity;
Proportions here are just for the speeds 

represented here



Speed Crashes in (red) compared to non-speed crashes (blue)

Speed Crashes had 43.5% greater proportion than expected from non-speed.



Speed Crashes in red compared to non-speed crashes in blue

Speed had a 68.9% higher proportion of alcohol use compared to the non-speed proportion



Speed crashes red compared to non-speed crashes blue

Multiple fatality crashes are highly over-
represented in all single and multiple fatality 
cases.  The increase due to multiple fatalities 
compared to non-speed crashes accounts for 
and additional 166 fatalities.



Speed Crashes in red compared to non-speed crashes in blue

Many drivers who have speed crashes have had serious violation problems in the past.



Driver Demographics
 AGE

 Critical Ages 14-15; 16-30
 No significant over-representations after 30

 GENDER
 Males 14.1% higher than expected



Speed (red bars) vs 
non-speed (blue bars)

2012-2016

High Ages:
14-15; 16-23

Drops off from 24-30; 31 is not significant higher



Speed (red bars) vs 
non-speed (blue bars)

2012-2016

Ordered by total number of crashes in the 2012-
2016 time frame.

Note the age drop-off after age 16.



Speed (red bars) vs non-speed (blue bars)
2014-2016

Speed over-represented with male drivers (14.1%).



Time Considerations
 Over-Represented Times of Speed Crashes:

 Morning: 12:00 Midnight to 7:00 AM
 Late night: 8:00 PM to Midnight
 This pattern correlates extremely well with impaired driving

 Day-of-the-Week also Reflects 
 Typical DUI pattern
 Fatal crash pattern

 Month
 Significantly over-represented: Jan, Feb, Jul, Dec
 Definitely affected by presence of holidays



Red = speed; Blue = non-speed



Speed (red bars) vs non-speed (blue bars)





Geographical Features

Geographical Characteristics
 Counties with significantly higher proportions:

 Talladega, Delalb, Escambia, Limestone
 Elmore, Cullman and Marshall

 Rural Areas of Counties Over-Rep in Speed Crashes
 Confirmed by comparing rural proportions for each county
 Confirmed by general rural-urban speed crash comparison
 Confirmed by Locale = Open Country over-representation



Speed (red bars) vs 
non-speed (blue bars)

Counties with 20 or
more fatal speed 

crashes over
2012-2016

Marked above: counties that have significantly  higher proportion 
of speed crashes compared to non-speed crashes.



Speed (Subset) vs non-
speed (Other)

Cities with 500 or
more speed crashes 

over
2012-2016

Pattern:
Rural areas of highly 
populated counties 
are generally over-
represented.  Larger 
urban areas are under-
represented.



Speed (red bars) vs non-speed (blue bars)
CY 2012-2016



Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016



Roadway Features
 Fatality Over-Represented Highway Classes

 Primarily County (17,600; OR=2.887)
 Interstate              (  7,388; OR=1.700)

 Over-Represented:
 Event Location: Roadside, Shoulder, Off Roadway
 Median, Outside of ROW
 Traffic Control: No-Passing and Warning Signs
 All Curves, especially on down-grades (ORs=3 to 7)
 Non-intersection crashes (characteristic of rural)



Speed (red bars) vs non-speed (blue bars)
CY 2012-2016



County Roads have 38.39% of all speed crashes, but 49.20% of the fatal speed crashes.
Interstate, Federal and State combined have fewer fatal crashes (414 = 41.23%).



Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016
200 or more Speed Crashes



Speed (red bars) vs 
non-speed (blue bars)

CY 2016
100 or more Speed Crashes



Speed (red bars) vs 
non-speed (blue 

bars)
CY 2012-2016



Speed (red bars) vs non-speed (blue bars)
CY 2012-2016



Weather – Road Condition
 Generally, Reduced Speeds Reduce Fatalities
 For Crashes Analyzed, Speed Was Involved
 Increased Probability of Crash with Bad Weather
 Crash Multipliers (of Odds Ratios) for Speed Crashes
.

Condition Speed Multiplier
 Speed and Ice 17.2
 Speed and Slush 14.8
 Speed and Water Buildup 11.5
 Speed and Snow 10.1
 Speed and Muddy 8.4
 Speed and Wet 3.5



Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016



Speed Crash Weather Frequency Analysis 
Increases in Crash Frequency with Speed in Bad Weather

Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016



Crash Characteristics
 Clear Roadside Countermeasures (Fatal Crashes)

 Tree (222), Vehicle (189), Ditch (106), Rollover (96)
 RoRoad Right (53), Embankment (45), Culvert (40) 

 Over-Represented Speed vs Non-speed (Odds Ratio)

 Single-vehicle crashes (3.5)
 Ran-off-the road left and right (4.8)
 Bridge Abutment or Concrete Barrier (6.6)
 Guardrail or Overturned (5.2) 
 Negotiating a curve (8.6)



Speed (red bars) vs 
non-speed (blue 

bars)
CY 2012-2016

Items with > 600 
speeding crashes



Speed crash First 
Hazardous Event by 

severity provides 
basis for the chart 

on the next display. 
Items with > 10 fatal 

speeding crashes
over 2012-2016

This and further 
similar analyses can 
be used to prioritize 

clear roadside 
contermeasures.
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Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016



Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016

Speed Crashes > 100



Speed (red bars) vs non-speed (blue bars)
CY 2012-2016



Speed (red bars) vs 
non-speed 
(blue bars)

CY 2012-2016



Vehicle Characteristics
 Passenger Cars and Pickups

 Largest number but relatively small Odds Ratio
 Most Apt to Involve Speed

 Motorcycle (2.8 times expected)
 ATV off road (2.4 times expected)

 Prob of Fatality for Incap Injury or Worse
 Passenger car (1 in 12); Pick-up (1 in 11); SUV (1 in 14)
 Motorcycle (1 in 7); Large truck (1 in 22)

 Over-Represented Model Years
 All model years 1989-2006
 Highly over-represented (15-30%): 1995-2006 



Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016

At the top of the list are those causal unit types that 
have the highest over-representations (Odds Ratios) 
in speed involved crashes. 
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Speed (red bars) vs 
non-speed (blue bars)

CY 2012-2016
1989-2006

Over-represented

Model Years most over-represented
Are 1995-2006.



Pedestrian Behavior
 Only about 0.14% of Speed Crashes  
 # Ped Involved over 4 years = 67
 Over-Rep Ped Behavior in Fatal Crashes:

 Improper crossing
 In roadway
 Not visible



Pedestrians in Speed Crashes
Due to the rural nature of speed crashes, 
pedestrians are involved in relatively few.  

However, pedestrians are particularly 
vulnerable when walking along the roadside 

in rural areas, and should be urged to take the 
standard protective measures.



Recommended
Countermeasures



Countermeasure Development - 1
Speed Reduction to Reduce Fatalities
Analysis: Fatal Crash AND Speed vs Fatal and NOT Speeding
 Rural roadways about 77% of speed fatalities
 County roads almost 50% of speed fatalities
 Younger Drivers 16-35 (60% speed vs 37% non-speed)

 Potential Immediate Actions:
 Increase in patrol officers ALEA and local

• Demonstration speed reduction project (comprehensive)
• Legislative action to recognize problem

 Assure compliance with selective enforcement targeting
 Roadway improvements: trees, rollovers, utility poles, 

culverts, ditches, embankments (Most Harmful Event) 



Countermeasure Development - 2
Seatbelt Use Target Groups
Analysis: Fatal NOT Restrained vs NonF Properly Restrained
 DUI (5 times the expected)
 Other Severe Violations

 Speed (8.3); Aggressive (5.4)
 Age 16-20 (risk); 21-37 (correlation with DUI)
 Single Vehicle Crashes (3.3 times expected)
 Potential Immediate Actions

 Get “Budweiser” to promote seatbelt use (“save our customers”)

 PI&E targeting the worst offenders
• Their friends and relatives – people of influence over them
• Draw targets from intensive psychological studies



Countermeasure Development - 3
Multi-Fatality Crash Target Groups
Analysis: Multiple Fatality Crashes vs Single Fatality Crashes

 Age 16-21
 State/Federal Roads as Opposed to County
 Severest of Violations 

 Cross centerline, wrong way, aggressive driving
 DUI same as for single fatality crashes & seatbelts

 Collisions with other Vehicles
 As opposed to roadside objects (e.g., trees)

 Countermeasures Must Target Worst Offenders



Most Counter-Intuitive Findings
 Weather Conditions and Speed

 Lowest % speed related fatalities occur in rain
 Speed increases wet pavement crash % by a factor of 3.5

 Impaired Driving and Speed
 DUI alcohol use increases 69% for speed crashes
 Reported drug use increases 44% for speed crashes

 Age and Speed
 Highest frequency ages, in order: 18, 17, 19, 20, 16
 Drop-off after 20 is consistent to 33
 Ages 16-21 cause about 33% of all speed crashes
 Six years = 6/50 = 12% of the miles driven (approximate)

 Roadway
 More County speed fatal crashes than I/S/F combined
 Trees are Most Deadly Hit Objects in Speed Crashes



THANK YOU
Q&A SESSION

David B. Brown, 
brown@cs.ua.edu

Rhonda Stricklin
rstricklin@cs.ua.edu

Jesse Norris
jesse.norris@ua.edu

mailto:brown@cs.ua.edu
mailto:rstricklin@cs.ua.edu
mailto:jesse.norris@ua.edu




Saved v05 to Box and sent 
it to Rhonda and Jesse.
Save into v06 for updates.

Position 
Marker
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