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Introduction

This report has the objective of presenting a problem identification that was done on Motorcycle
Caused (MC) crashes, with the goal of establishing and improving countermeasures for reducing
these crash frequencies and severities in the future. The IMPACT displays show comparisons of
two subsets, both restricted to the 2016 to 2020 (inclusive) time frame. In the first subset (called
“Subset”) the motorcycle was the cause of the crash as entered on the crash report form. The

second (called “Other”) consisted of all other crashes, i.e., where the vehicles causing the crashes

were not motorcycles. This second subset included motorcycle crashes where the motorcycle
was not indicated to be the causal vehicle.

The following display gives the frequency distribution for the overall 5,442 MC crashes by year.
There is no major trend to be inferred here, since the 2020 year was largely influenced by a re-
duction in travel caused by COVID-19. The 2016 year was recognized as a high year for all
crashes, and the motorcycle caused crashes seemed to be largely carried over into 2017.

Motorcycle Caused
Order: | Matural Order ~ | Ascending Suppress Zero-Valued Freguencies

=z CO003: Year

e Frequency Frequg:rcn); Percentage Cum. Percent

11595 11595 2203 2203

1100 2255 201 4225

1096 3355 2014 62.35

1071 4466 1968 82.07

576 5442 17.93 100.00

0 | = =

[C] Display Average [ ] Display Filter Name

2016-2020 Alabama Integrated Crash Data
C003: Year

1.500-

1.000-

Frequency

| | | | |
2016 2007 2018 2019 2020
C003: Year

The display at the top of the next page is a further breakdown of the above by severity. The vari-
ous severities reflect the total amounts during the years for the most parts. Year 2016 is gener-
ally higher, and year 2020 is generally lower for all severities.



MC Crashes per Year by Severity
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IMPACT Outputs for Motorcycle Caused (MC) vs. Non-MC Crashes

Interpretation of IMPACT displays. The following sections present a number of IMPACT runs
that surface some of the major characteristics of crashes in which MC were involved as com-
pared to all of the rest of the crash records (non-MC). For information regarding the interpreta-
tion of IMPACT outputs, see:

http://www.caps.ua.edu/software/care/

and scroll down to the bottom of the page for the IMPACT tutorial. In the charts below the red
bars represented MC crash proportions while the blue bars represent the non-MC crash pro-
portions. Proportions are calculated as the fraction of the number for a specific item divided by
the total crashes in the respective column. Proportions are used for comparison since the item
frequencies in the Subset and Other columns cannot be compared directly.

Output pruning. Most of the output displays in the following sections were “pruned” using an
extremely valuable CARE tool that can dynamically change the filter on the subset being viewed
to eliminate “noise” from IMPACT and Frequency output displays. In many cases the following
were summarily eliminated as not contributing information to the outputs: Unknown, CU is Un-
known, CU is Not a Vehicle, Other, Not Applicable. Important to recognize is that even if we
did not have these categories, we would still be making inferences from subsets of the total real-
ity of 100% complete and accurate reporting. In cases where outputs were pruned the result
forms an estimate of reality (that is, in most cases), the results were more accurate in the relative
distribution sense than if these categories were left in. Their presence would also result in dis-
tractions from the important results. In situations where more than the items noted above were
pruned, a note is made under the display.

Code interpretations. In some cases, a code or an entire variable (attribute) will be preceded by
an E. This indicates that the attribute value was obtained exclusively from eCrash (E). If this
does not appear then there was no change made in this item when eCrash was implemented. CU
= Causal Unit — the unit (and driver) indicated by the reporting officer to be the most probable
cause of the crash.

Summary of output results by general IMPACT category. In most of the IMPACT displays,
items with the highest Max Gain are listed at the top, and these correlate well with those with the
highest Odds Ratios. The Max Gain is the number of crashes that would be reduced it the Subset
item under consideration had the same proportion as the Other proportion, i.e., there was no
over- or under-representation and the Odds Ratio for that item would be 1.000. Statistical signif-
icance of the Subset and Other proportional difference is indicated by the asterisk (*) after the
Odds Ratio. The Odds Ratio is the item Subset proportion divided by the Other proportion.
Cells with Odds Ratios greater than 2 are given with a red background; those with 0.5 or less are
given with a green background.


http://www.caps.ua.edu/software/care/

The following gives a brief summary of the IMPACT display findings that follow:

e Geographical Attributes

(@]

C001 County (MC over-represented) — counties with less than a Max Gain of 10 were
excluded from consideration in this display. It is clear that the over-represented coun-
ties are those that are rural.

C001 County (non-MC over-represented) — this contains the bottom of the IMPACT
output listing, which gives the areas where the MCs are under-represented. Looking
at it another way, this would also be the areas where the non-MC crashes have their
highest over-representation. The greatest non-MC over-representation is at the bot-
tom of the table, with Mobile, Jefferson and Tuscaloosa being the least apt to have
MC crashes. This shows that counties containing the largest cities are the highest un-
der-representations for MC crashes.

C002 City (MC over-represented) — clearly the rural areas of the counties (which are
documented in CARE as virtual cities) show a pattern of the highest over-representa-
tion in MC crashes.

C002 City (non-MC over-represented) — with but few exceptions the counties charac-
terized by urban area concentrations have proportions that are over-represented in
non-MC crashes. This is reasonable because of the greater traffic counts in the urban
areas.

C010 Rural or Urban — it comes as no surprise after seeing the results above that the
rural areas are over-represented in MC crashes, while the urban areas are over-repre-
sented in those caused by non-motorcycle vehicles. One reason for this is that the
lower speeds in urban areas make MC crashes less likely. The close concentration of
vehicles makes low-severity crashes of a higher relative frequency. Motorcyclists ap-
pear to be more alert in these areas as well.

CO010 Locale — This further confirms that MC crashes occur more often in Open
Country and Residential area as opposed to those in Shopping or Business areas. It
should be noted that some cites have a considerable amount of Open Country.

C110 Residence Distance — Consistent with the above findings, MC crashes tend to
occur more when the motorcycles are traveling Greater than 25 Miles from the
driver’s residence. Generally, this would put them in a rural area.

e Time Factors

o

C003 Year — Comparing MC to non-MC crashes over the years shows that, other than
2016, the MC crashes effectively had the same proportions as the non-MC crashes.
No trend can be inferred because of the lower traffic volume in 2020 due to COVID-
19.

C004 Month — it seems reasonable that the number of overall MC crashes would di-
minish during the winter months (in this case is it quite visible for November, De-
cember, January and February. What is not intuitive is the degree to which the num-
ber of crashes drop off in these months. Clearly the total numbers of MC crashes are



well under half, and some as much as less than a third of the other months. Further
analyses of these months compared to the others showed no major cause for this de-
cline during the winter other than the fewer miles driven by motorcycle riders. The
dramatic decline is probably leveraged by the fact that those who do venture out in
the winter are the more proficient and experienced motorcycle drivers who know how
to evade crashes.

o CO006 Day of the Week — Saturday is the worst day for MC crashes. This could be
due to these drivers on average being less experienced casual recreational motorcycle
riders leveraged by the lack of experience and skill. The Saturday effect spills over to
both Friday and Sunday, while Monday through Thursday are significantly under-rep-
resented. These times are highly correlated with DUI (alcohol and drugs) times.

o (€008 Time of Day — these over-represented times are also highly correlate with DUI
crash times, and this will be given more detailed consideration in the analysis of C122
and C123.

o CO031 Lighting Conditions — This corresponds to the early and late night time over-
representations, but it also gives an indication of location. Three Lighting Conditions
are significantly over-represented: Dark — Roadway Not Lighted (796), Dusk (210),
and Dark — Roadway Lighted (26).

e Roadway Characteristics

o CO011 — Highway Classification — while it was expected from the results above (that
MC crashes are significantly over-represented in the rural areas), the degree to which
the MC crashes were over-represented on County roads by an odds ratio of 2.322 was
not expected. This should be considered in enforcement policies on County roads,
and to a much lesser extent on State roads. Further analysis on county roads is
needed to determine what the issues on these roadways are that might be remediated
by roadway modifications.

o C026 — Intersection Related — because intersections are more associated with urban
roadways, these significant results were expected.

o C407 — CU Roadway Curvature and Grade — The first six categories show a pattern
of all types of curves causing significant over-representation in MC crashes. Slopes
seem to have little effect on MC crashes. The following show the preponderance of
curves (highest Max Gain first): Curve Left and Level, Curve Left and Down Grade,
Curve Right and Level, Curve Left and Up Grade, Curve Right and Down Grade, and
Curve Right and Up Grade.

e Driver Factors
o CO015 — Primary Contributing Circumstance — by excluding those values with number
of MC crashes less than 20, the major PCCs can be seen in the one table. This item is
probably the most important IMPACT output to be considered in countermeasure de-
velopment and improvement since it relates most closely to the cause of the crash.
The cells at the top show some very strong and significant over-representations for
MC crashes — virtually all of the items in the top half of the table are quite high with



significant over-representations. The following had significant over-representations
with Max Gains > 20:
Aggressive Operation
Over Speed Limit
Swerved to Avoid Vehicle
Ran off Road
Driving too Fast for Conditions
Swerved to Avoid Animal
Over Correcting/Over Steering
Defective Equipment

9. Improper Passing

10. Other Improper Action

11. DUI

12. Roadway/Sign/Signal Defect
Of these the following reflects on the attitude of the driver: 1, 2, 5, 9, 11. This is most
of them, and it certainly includes the worst of them. Some are very likely to be a by-
product of excessive speed: 4, 7. Others put the motorcycle in the role of a victim: 3,
6, and 12. Working from the bottom of the table up illustrates the converse — those
crash PCCs that are indicative of non-MC causes. Note that all of the Unseen Object
and Failure to Yield categories indicate a relatively increased visual perception prob-
lem on the part of the non-motorcycle drivers (or perhaps an improved capability on
their part). While not the fault of the MC, defensive driving on their part should cer-
tainly take this factor into account. All of these factors provide the basis for motorcy-
clist information programs.
C017 — First Harmful Event — When we consider motorcycle operations the reason
for the highly over-represented items becomes apparent (those with the red back-
ground have an Odds Ratio > 2). For most other types of crashes this attribute gives
us “what was hit.” This is true for the lower frequency items on this list, but the ones
on the top reflect motorcycle vulnerabilities. The following is an ordered list of all
items with greater than 90 Max Gain (all significantly over-represented by an Odds
Ratios greater than 2): Overturn/Rollover, Evasive Action (Swerve/Brake), Collision
with Ditch, Ran Off Road Right, Other Non-Collision, Fell/Jumped from Motor Vehi-
cle, Collision with Other Fixed Object, Collision with Curb/Island/Raised Median,
Collision with Animal: Other, and Ran Off Road Left.
C023 — Manner of Crash — The top two over-represented items, which are highly sig-
nificant, are reasonable for motorcycles. These include Single Vehicle Crash (all
types) and Non-Collision. Most of the common Manner of Crash types for 4-wheeled
vehicles are under-represented for motorcycles.
C105 — Left Scene — MC crashes are less likely to be hit-and-run than are those
caused by non-MC vehicles. The reason for this is probably that it is impossible in a
relatively larger number of cases for the motorcycle to leave the scene after the crash.
C107 — CU Driver Raw Age — Except for ages 14 and 15, the younger ages are un-
der-represented up to ages 28 and 33. The major over-represented grouping is from
39to 61.
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o €600 — CU Driver Age Range (five year increments) — The over-representation in
the 11 to 15 year-old category is alarming, and requires additional investigation. Per-
haps it reflects the early motorcycle licensing of 14 and 15 year olds. The major
over-representation is in the 41 to 60 year-old categories.

o C109 — CU Driver Gender — clearly males are predominant by a factor of about 20 to
one. Countermeasures should be directed almost exclusively toward males.

o €122 — CU Driver Officer Opinion Alcohol — Alcohol was a factor in almost 70%
more than expected compared to the non-MC crashes. While the number of DUI
crashes is not reported to be high, the relative values are more important here since it
is well known and accepted that alcohol and drugs are under-reported. Many officers
will not mark this item positive unless they know they can prove it in court even
though that was not the objective of this attribute.

o C123 — CU Driver Officer Opinion Drugs — The officer opinion here has indicated a
smaller problem than that found with alcohol. In this case the reported results indi-
cate that the drug over-representation was not statistically significant.

o C129 — CU Vehicle Maneuver — As was seen in variable C407 above, Curves are the
major problem for motorcycles. This also shows Overtaking and Passing to be a po-
tential problem, but it consists of only 197 crashes in the five years as opposed to
1,155 for Negotiating a Curve. Both had over-representations that were very highly
significant.

o C224 — CU Estimated Speed at Impact — the bar chart is quite explicit — MC crashes
are typically at much higher speeds than non-MC crashes.

o Cross-tabulation of Injury Severity vs Impact Speed — this display makes the relation-
ship between speed and fatal crashes quite clear.

o €226 — CU Vehicle Damage — “Major and Disabled” was the only over-represented
value, having a proportion that is over 60% higher than the non-MC crashes.

e Severity Factors

o €026 — Crash Severity — The fatality rate proportion for MC crashes is close to ten
(9.860) times what it is for non-MC crashes. Suspected Serious Injury is close to this
with an Odds Ratio of 8.496. All of the three more severe injury categories were
highly significantly over-represented.

o CO038 — Adjusted EMS Arrival Delay — as indicated above, the timing and rural na-
ture of MC crashes clearly causes them to have longer EMS arrival delays, which ac-
counts for some of the MC crashes being fatal.

o CO060 — Number Injured (Includes Fatalities) — the multiple injury numbers provide
additional information above the crash severity data given above. Each MC injury
crash accounted for 1.11 injured persons.

o CO061 Number Killed — Only 6 of the 292 fatal MC crashes involve two fatalities.



Recommendations from IMPACT Results Summarized Above

Recommendations will be presented in the same order as the IMPACT findings given above:
e Geographical Attributes

©)

C001, C002, C033 and C110. Motorcycle countermeasures, either enforcement of
PI&E, should focus on rural areas of the state.

e Time Factors

©)

C004 Month — Motorcycle countermeasures should become more intense during the
milder and summer months (March through October) as opposed to the winter
months.

C006 and C008. Time of day and day of the week correlate strongly with DUI, and
thus consideration should be given to enlarge selective enforcement for DUI to con-
sider MC crashes. This could be a combined PI&E effort as opposed to just targeting
of motorcycles in selective enforcement. DUI PI&E should never exclude the consid-
erations for motorcycles.

e Roadway Characteristics

(@]

C011 — County roads should be given the highest priority for MC crash reduction. A
distant second to that would be Sate routes. Recommended is more detailed analysis
including MC hotspots. Further analysis is required to determine if there are issues
on county roads that are causing or increasing the severity of motorcycle crashes, e.g.,
obstacles at curves.

C407 and C129 — Hands on motorcycle training should concentrate more on the ne-
gotiation of all types of curves, and if possible include hands on over difficult curva-
ture terrain.

e Driver Factors

o

o

CO015, C017, C023, C224 — The top two Primary Contributing Circumstances, Ag-
gressive Operation and Over Speed Limit, are closely linked to each other, and they
show an attitude on the part of the driver. This is true of some of the others, including
Driving Too Fast for Conditions, Improper Passing, and DUI. To the extent possible,
these should be pointed out in motorcycle training programs. Many of the others
show the motorcyclist as a victim, e.g., Swerved to Avoid Vehicle, and Swerved to
Avoid Animal. These are summarized below:
. The following had significant over-representations with Max Gains > 20:

1. Aggressive Operation

2. Over Speed Limit

3. Swerved to Avoid Vehicle

4. Ran off Road

5. Driving too Fast for Conditions

6. Swerved to Avoid Animal

7. Over Correcting/Over Steering

8. Defective Equipment

9. Improper Passing

10. Other Improper Action

10



11. DUI
12. Roadway/Sign/Signal Defect

Of these the following reflects on the attitude of the driver: 1, 2, 5, 9, 11. This in-

cludes the worst of them. Some are very likely to be a by-product of excessive speed:

4, 7. Others put the motorcycle in the role of a victim: 3, 6, and 12. This infor-

mation should be worked into the training programs. This training should also high-

light the dangers of the following:
= Overturn/Rollover

Evasive Action (Swerve/Brake)

Collision with Ditch

Ran Off Road Right

Other Non-Collision

Fell/Jumped from Motor Vehicle

Collision with Other Fixed Object

Collision with Curb/Island/Raised Median

Collision with Animal

» Ran Off Road Left
These would provide the basis for motorcyclist information to prepare them to be
more aware of the most common hazards. They should also be made aware of the
large number of single-vehicle motorcycle crashes. A remedial course should be de-
veloped that specifically selects motorcycle drivers who have consistently shown
poor attitudes either in crash causation of citations. After the course, they should be
required to pass a test that indicates their recognition of the problems both on the
roadway and in their own attitudes, especially toward speed.

o C107 and C600 — while it is obviously much easier to administer training to the nov-
ice drivers, it should be recognized that the over-represented problems found have not
been in these younger drivers but in those who obviously have some experience and
are depending on that to overcome the risks that they are taking. The most over-rep-
resented age groups were in the 41 to 60 year-old categories.

C122 and C123 — CU Driver Officer Opinion Alcohol — Alcohol was a factor in almost

70% more than expected for non-MC crashes. While the number of DUI crashes is not

reported to be high, the relative values are more important here since it is well known and

accepted that alcohol is under-reported. The excellent programs to counter DUI in Ala-
bama are sufficient, but they need additional funding to employ more specialists to make
them more effective. For a review of these countermeasures see Section one of
http://www.safehomealabama.gov/wpcontent/uploads/2021/09/15100_Countermeas-
ures10th_080621 v5 tag.pdf. This document also recommends other countermeasures
for the items given above.

C129 — CU Vehicle Maneuver — As was seen in variable C407 above, Curves are the

major problem for motorcycles. This also shows Overtaking and Passing to be a poten-

tial problem, but it is has only 197 crashes in the five years as opposed to 1,155 for Nego-
tiating a Curve.

11
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C001 County (MC under-represented counties — negative Max Gain)
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Dallas 16 0.23 4678 061 0.478 17.443 €017: First Harmiul Event
C018: Location First Harmful Event Rel t
Madi 353 722 58375 T&7 0.541 -24 572
— C019: E Most Harmful Event
Shelby 199 356 31700 417 0.878 27753 C020: E Distracted Driving Opinion
Tuscaloosa 157 62 41008 539 0.672° -56.348 C021: Distance to Fixed Object
Mabile 444 3.6 77084 1013 0805 |  -107.474 C022: E Type of Roadway Junction/Feat
Mortgomery 225 413 50030 658 0629°| 132878 C023:E Manner of Crash
C024: School Bus Related A
Jefferson 653 1200 159752 21.00 0571 | 489.749 , | [ Sort by Sum of Max Gain
0 0o e & | [ Display
2016-2020 Alabama Integrated Crash Data
C001: County
30.
20
&
g
g
fray
10-
0. £ Al
Clay Randalph Lee
CO001: County

The large urban counties are under-represented in Motorcycle Caused (MC) crashes. Those
over-represented are for the most part, the more rural counties.
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C002 City (MC over-represented; Max Gain < 20 excluded)

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused] - O X
B File Dashboard  Filters  Analysis  Impact Locations Tools Window Help =
2016-2020 Alabama Integrated Crash Data Metorcycle Caused
Subset  Subset Other  Cther Odds Max _ || CO01: County ~
= Frequency  Percent Frequency  Percent Ratio Gain C002: City
3 Rural Baldwin 124 228 G865 0.90 2525° 74.896 C003: Year
Rural Lauderdale 2 151 2806 037 4.086° 61.929 C004: Montn
C005: Day of Month
Rural Calh 29 164 5103 067 2438° 52 455
oLl CO06: Day of the Week
Rural Jackson 63 1.16 1648 022 5344 51.212 007 Week of the Year
Rural Mabile 119 219 9570 1.3 1,665 47686 C008: Time of Day
Rural Houston 59 1.08 2350 0.31 3510 42191 C010: Rural or Urban
Rural Marshall 61 112 2744 0.36 3108 4137 €011 Highway Classifications
C012: Controlled Access
Rural Clebume b4 0.99 1785 023 4.299° 41.232 C013: E Highway Side
Rural Madison 109 200 9649 127 1575 35.982 C015: Primary Contributing Circumstanc
Rural Lee B9 127 4105 0.54 2.350° 35638 C016: Primary Contributing Unit Numbe
Rural Morgan 64 1.18 1582 0.47 2498 13,379 CO017: First Harmful Event
N C018: Location First Harmful Event Rel t
Rural Jeffersan 170 312 18557 244 1.278 36.979 C019: E Mast Harmiul Event
Rural Russell fad 0.3 2608 034 2895 35345 C020: E Distracted Driving Opinian
Rural Cullman 74 1.36 BT 0.7 1.910° 35.253 C021: Distance to Fixed Object
Rural Walker 58 1.07 2365 0.44 2.410° 13931 C022: E Type of Roadway Junction/Feah
Rural Limestone &7 123 4899 06d 1912° 31.958 (023 E Manner of Crash
7 C024: School Bus Related
Rural Blount 43 0.88 2560 034 2621 29,689 (C025: Crash Severity
Rural Dekalb 45 0.83 2197 0.29 2.864° 29.285 C026: Intersection Related
Rural Tuscaloosa 52 169 8885 117 1.448° 28.447 C027: At Intersection
Rural Talladega 59 108 4341 057 1.500° 27.950 €028 Mileposted Route
C029: Mational Highway System
Rural Shel 75 1.38 6974 0.9z 1.503° 25116
ural Shelby C030: Functional Class
Rural Dale &Y 0.62 1295 017 3671 24737 C031: Lighting Conditions
Rural Winston 30 055 ] 0.10 5.384° 24428 C032: Weather
Rural Cherokee 35 0.64 1505 0.20 3251 24735 C033: Locale
Rural Calbert % 066 1879 025 2679 22 560 C034: E Police Present at Time of Crast v
MN2E: Dalicn l\lnfiﬁnﬂﬁrﬁn Malan
Phenix City 54 1.73 10254 1.35 1277 20.369 v | [ Sort by Sum of Max Gain
0 Oo | & [ Display
2016-2020 Alabama Integrated Crash Data
C002: City
15-
& 10-
E
g
- 5
A at A e
o m" I T
Cottonwood Siluria
C002: City

Rural areas of the more populated counties have the highest over-representations.
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C002 City (MC under-represented; total < 11 excluded)

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused] — O *
ﬂ File  Dashboard  Filters  Analysis  Impact Locations Tools  Window  Help - X
2016-2020 Alabama Integrated Crash Data Motorcycle Caused
| Order: |Mﬁ! Gain V| |Descending ~ || [ Suppress Zerc-Valued Rows Significance: |O\rer Representation v| Thresheld: | 20 E"
Subset  Subset Other  Cther Odds Max _ ~|| CO01: County ~
¢ Frequency Percent Frequency Percent Ratio Gain C002: City
Jasper 12 0.24 3368 044 0.540 -11.091 CO003: Year
Enterprise 7 039 4507 059 0.651 -11.238 C004: Manth
- Co005: Day of Month
Madisen 15 0.64 6478 0.85 0.755 11.336 CO06: Day of the Week
Prattville 2% 048 5260 069 0691 -11.624 CO07: Week ofthe Year
Fairhope 7 013 2621 034 0373 -11.748 C008: Time of Day
Daphne 22 0.40 4926 0.85 0.624 -13.235 C010: Rural or Urban
Dothan 100 184 15964 210 0876 | 14138 C011: Highway Classifications
C012: Controlled Access
Gadsden 46 0.85 8507 112 0.756 -14.845 €013 E Highway Side
Selma 4 0.07 2707 0.36 0.207 -15.363 C015: Primary Contributing Circumstant
Florence v 068 T340 0.96 0.705 -15.502 C016: Primary Contributing Unit Numbe
Decatur 59 108 10532 133 0.783 16334 CO17: First Harmful Event
C018: Location First Harmful Event Rel t
Aub 48 0.88 93N 123 0.719 -18.743
Lm C019: E Most Harmiul Event
Mourtain Brook 5 0.09 3367 044 0.208 -19.084 C020: E Distracted Driving Opinion
Vestavia Hills 12 0.22 4487 0.55 0.374 -20.095 C021: Distance to Fixed Object
Alabaster 2 0.40 5970 078 0.515° -20.702 C022: E Type of Roadway Junction/Featt
Bessemer a0 074 8767 115  o0ea| 2270 || G023 EMannerofCrash
C024: School Bus Related
Northport 16 0.29 et 077 0.384 -25.687 €025 Crash Severity
Pelham 15 0.28 6005 0.73 0.343 -27.953 CO026: Intersection Related
Opelika M 062 9658 127 0.490° -35.368 CO27: At Intersection
Homewood 14 0.26 8444 111 0232 46398 C028: Mileposted Route
C029: Mational Highway System
Hi 59 1.08 15342 202 0.538° -50.739
pover C030: Functional Class
Hurtsvile 251 461 42435 559 0826 52959 C031: Lighting Conditions
Tuscalooza pix 153 25387 334 0.457° -58.589 C032: Weather
Montgomery 203 173 45705 601 0621*| 123520 C033 Locale
Mabile 267 491 57510 756 0649 144,359 C034: E Police Present at Time of Crast
C035: Police Notification Delav N
Bimmingham 287 527 83853 11.65 0.451* -348.836 « | [] Sort by Sum of Max Gain
0 Ge | & & | [] Display
2016-2020 Alabama Integrated Crazh Data
C002: City
15-
> 10-
=
g
o 5
0- ML P 2 mils
Cottonwood Siluria
C002: City

The largest under-representations are in the large urban cities.
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C010 Rural or Urban

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Metorcycle Caused vs. Not Motorcycle Caused] - O x

B File Dashboard Filters  Analysis  Impact Locations TJools  Window  Help - 8 X

2016-2020 Alabama Integrated Crash Data Motorcycle Caused

Order: |Max Gain ~ | |Descending ~ || [ Suppress Zero-Valued Rows Significance: |Jver Representation v | Threshald:| 2.0 E

C010: Rural or Urban Subset  Subset Other  Other Odds Max _ | | CO07:Week of the Year =
— Frequency _ Percent Frequency _ Percent Ratio Gain C008: Time of Day
> Rural 2433 447 172918 2273 1.967° 1196.071 C010: Rural or Urban v
Urban 3009 5529 587853 77.27 0716 | 196.071 | [] Sort by Sum of Max Gain
D (e | & ﬂ | [ Display

2016-2020 Alabama Integrated Crash Data - Filter = Motorcycle Caused vs. Not Motorcycle Caused
CO010: Rural or Urban

100-

Frequency
=

I I
Rural Urban

C010: Rural or Urban

After seeing the city and county results, it comes as no surprise that rural areas of the state are
over-represented by about twice what would be expected in comparison to the non-MC crashes.
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C033 Locale

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Metorcycle Caused vs. Not Motorcycle Caused] - O x

B File Dashboard Filters  Analysis  Impact Locations TJools  Window  Help - 8 X

2016-2020 Alabama Integrated Crash Data Motorcycle Caused

Order: |Max Gain ~ | |Descending ~ || [ Suppress Zero-Valued Rows Significance: |Over Representation “ | Threshold: 2.0 E
ocale] Subsst  Subset Other Other Odds Max || C030:Functional Class A
Frequency  Percent Frequency  Percent Ratio Gain C031: Lighting Conditions
» Open Country 2672 4910 215520 28.33 1733 1130.208 | | CO32; weather
Residential 1235 2269 158442 20.83 1.080° 101,534 | | RSEERRE
C034; E Police Present at Time of Crast
Pl d 0 0.00 217 0.03 0.000 0.000
aygroun €035 Police Notification Delay
Other 43 0.90 8208 1.08 0.834 9719 | | co3s: Police Arrival Delay
Manufacturing or Industrial 83 153 14060 185 0.825 -17.583 | | CO037: EMS Arrival Delay
Sehool 43 0.7 10313 1.36 0.583" 30,777 | | C038: Adjusted EMS Arrival Delay
Shopping or Business 1360 2459|  as3952 4653 0537 | 1172110 | [] Sort by Sum of Max Gain
0 e e & Display
2016-2020 Alabama Integrated Crash Data - Filter = Motorcycle Caused vs. Not Motorcycle Caused
C033: Locale
il
6‘0 JR—
40 -
&
&
E
= o0
0- B (n | I [ ) I
Open Country Residential Playground Other Manufacturing Shopping or
of Industrizl Business

C033: Locale

Open Country, which could be within some city limits, has the highest over-representation (Odds
Ratio = 1.733), indicating a little over 73% higher than expectation from the non-Motorcycle-
Caused (non-MC) crashes. It is the only Locale that has a statistically significant over-represen-
tation. Residential is also over-represented but clearly not as much (OR = 1.090). School and
Shopping or Business were significantly under-represented.
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C110 CU Driver Residence Distance

B FEle Dashboard Filters Analysis  Impact Locations Tools Window Help
2010-2014 Alabama Integrated Crash Data v Motorcycle Cause Mutti Vehicle MEkd ¢ RaEa 12/31/2004 Numb & | @
Order; | Max Gain w | | Descending ] Suppress Zero-\/alued Rows
C110: CU Driver Residence Distance| Subset Subset Other Cther
- Frequency Percent Frequency Percent
4 Greater than 25 Miles 407 2264 433 17.37
Less than 25 Miles 1391 7736 2088 8263 0.936° -34 645 Sort by Sum of Max Gain

[] Display Filter Name

0 d

2010-2014 Alabama Integrated Crash Data
C110: CU Driver Residence Distance

Frequency
3

I I
Greater than 25 Miles Less than 25 Miles

C€110: CU Driver Residence Distance

MC crashes tend to be further than 25 miles from the driver’s residence. The proportion of these
crashes is over 30% (Odds Ratio = 1.303) greater than the non-MC crashes.
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Time Factors

CO003 Year
! CARE 10.2,1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Metorcycle Caused vs, Not Maotorcycle Caused] — O X
B File Dashboard Filters  Analysis  Impact Locations TJools  Window  Help - 8 X
2016-2020 Alabama Integrated Crazh Data Metaorcycle Caused =
Order: |Natural Crder ~ | Descending | [ Suppress Zero-Valued Rows Significance: W‘ Threshaold: ,TE"
. Subset  Subset Cther Cther COdds Max C001: County L]
He Frequency  Pencent Frequency  Percent Ratio Gain C002: City
1155 2203 155167 20.40 1.080% 89.049 | | ot ear

1100 20.21 156100 2052 0.585 16,625 | | ©004: Month
CO005: Day of Month

105 2014 ! 2090 0964 #1227 CO06: Day of the Week
1071 1968 157887 2075 0.948 58408 | | coo7 Week of the Year )
376 17.53 132637 17.43 1.025 27.212 | [T] Sort by Sum of Max Gain
Ei (8 | & ﬂ | [ Display
2016-2020 Alabama Integrated Crash Data - Filter = Motorcycle Caused vs. Mot Motoreycle Caused
C003: Year
3(].
Py 20
=
g
= 10-
0 | | I | | (s
2016 2m7 2018 2019 2020
C003: Year

The 2016 year was significantly over-represented, but the following three were quite close to ex-
pected. The 2020 year (of COVID) showed an increase of about 3%, which was not considered
to be statistically significant.
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C004 Month

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Metorcycle Caused vs. Not Motorcycle Caused] - O x
B File Dashboard Filters  Analysis  Impact Locations TJools  Window  Help - 8 X
2016-2020 Alabama Integrated Crash Data Motorcycle Caused
Order: | Natural Order ~ | Descending
Subset  Subset Cther Cther COdds Max C001: County L]
Frequency  Percent Frequency  Percent Ratio Gain C002: City
215 395 61485 8.08 0.489° -224 819 | | CO03: Year
274 503 60158 791 0637 156326 | | K I
CO005: Day of Month
234 64306 845 0.987 -5.998
C006: Day of the Week
566 10.40 59923 788 1.320 137.355 | | coo7: week ofthe Year
1150 63768 838 1.372 165.850 | | CO008: Time of Day
June 498 9.15 60577 802 1.142° £1.815 | | C010: Rural or Urban
July 477 877 59742 785 1116 49 649 CO011: Highway Classifications
" C012: Controlled Access
August 593 10.50 65980 867 1.256 121.027 C013: E Highway Side
September 654 1202 62760 8.25 1.457° 205.061 | | C045: Primary Contributing Circumstant
October 548 1007 63796 9.04 1.114° 55.004 C016: Primary Contributing Unit Mumbe
November 359 560 65254 858 0768 | -107.77g | | CO17- First Harmful Event
C048° | nratinn First Harmful Fyent Rel t Y
December 178 327 67622 889 0.368" -305.718 [ ] Sort by Sum of Max Gain
D (e | & ﬁ | [] Display
2016-2020 Alabama Integrated Crash Data - Filter = Motorcycle Caused ve. Mot Motoreyele Caused
C004: Month
15-
10-
&
E
T
C
5
0-

The spring and late summer months are favored by motorcyclists.
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CO006 Day of the Week

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused] - O X

E File  Dashboard  Filters  Analysis  |mpact Locations Tools Window  Help

- F X
-2016-2021] Alabama Integrated Crash Data - - Motorcycle Caused ~ I?n 14 172006 ~ I

‘ Order: |Natura| Order ~ | Descending ~ ‘ [] Suppress Zero-\alued Rows Significance: |Over Representation v| Thresheld: | 20 E”
Subset Subset Other  Cther Odds Max C001: County -
Frequency Percert  Frequency Percent Ratio Gain 002 City
[ Sunday 953 17.51 73298 963 1.818° 4728680 | | CO03: Year
Monday 574 10.55 110080 1447 0729 | -213.432 | | CO04: Month
Tuesday 590 1084 114398 15.04 0721+ | 228320 | | GO0S: Day of onth
y of the Week
Wednesday 575 1057 114340 15.03 0703 | 242905 | | 00T Week of the Year
Thursday 645 11.85 119257 1568 0.756" -208.364 C008: Time of Day
Friday 826 15.18 134363 1766 0859 | -135135 | | C010: Rural or Urban v
A4 Uiakswaw Mlaccificratinne
Saturday 1279 2350 94555 1245 1.882° 599.475 | [] Sort by Sum of Max Gain
0 e & & Dis
2016-2020 Alabama Integrated Crash Data- Filter = Motoreycle Caused vs. Not Motorcycle Caused
CO06: Day of the \week
40-
&
S 20
T
T
0-
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
(CODE: Day of the \Week

The very high over-representations on Saturday and Sunday are indicative of DUI, which will be
considered further below in the Driver Factors section.
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C008 Time of Day

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused] — O X

File Dashboard  Filters  Analysis

Impact

Locations  Tools  Window  Help

2016-2020 Alabama Integrated Crash Data Maotorcycle Caused

‘ Order: | Natural Order + | | Descending ] Suppress Zero-Valued Rows ‘ﬁg'iﬁc:aﬁe: Over Representation v| Threshold:
Subset  Subset Cther  Other Odds Max C001: County ~
Frequency Percent Frequency Percent Ratio Gain C002: City
12:00 Midnight to 12:53 ... 10 1.86 9358 1.23 1.509° 24,060 | | ©003: Vear
1:00 AM to 1:59 AM 93 1.71 7693 1.01 1.690° 37.970 | | ©004: Month
: ) C008: Day of Month
2:00 AM to 2:59 AM 53 1.16 7057 093 1.248 12519 | | 006 Day of the Week
3:00 AM to 3:59 AM 5 0.97 270 D82 1.182 3149 | | coo7- week of the Year
4:00 AM to 4:59 AM 0 1.10 7064 093 1.187 EECERMN Co02: Time of Day
5:00 AM to 5:59 AM &7 123 12383 163 0.756 -21.579 | | €010 Rural or Urban
6:00 AM to 6:59 AM 97 178 20345 267 0667 |  -2g533 | | CO11-Highway Classifications
C012: Controlled Access
7:00 AM to 7:59 AM 146 268 45078 533 0453 | 176455 | | C0.o ¢ pionway Side
8:00 AM to 8:55 AM 125 230 33003 434 0.52%" -111.078 | | C015; Primary Contributing Circumstanc
500 AM to 5:55 AM 123 226 29148 383 0.590° -35.439 C016: Primary Contributing Unit Numbe
10:00 AM to 10:59 AM 275 413 13613 442 05936 |  -15.443 | | COT7:FirstHarmful Event
C018: Location First Harmiul Event Rel t
11:00 AM to 11:59 AM 270 4396 41240 542 0315 -25.001
° CO019: E Most Harmful Event
12:00 Noon to 12:59 PM 132 610 50037 558 0.328 25928 | | co20: E Distracted Driving Opinion
1:00 PMto 1:59 PM 182 702 49456 550 1.080 28228 | | C021: Distance to Fixed Object
2:00 PMto 2:59 PM 185 707 53840 708 1.000 0132 | | C022 E Type of Roadway Junction/Feat
300 PMto 3:59 PM 451 229 7281 3.84 0537 30279 | | C023 EMannerof Crash
- - C024: School Bus Related
4:00 PMto 4:59 FM 455 8.36 64968 854 0579 873 | | co2s: Crash Severity
5:00 PMto 5:55 PM 468 a2.60 69328 511 0.944 -27.922 | | c026: Intersection Related
6:00 FMto 6:59 PM 420 772 45277 535 1.297 56.121 | | ©027: AtIntersection
7:00 PMto 7:53 PM 152 647 30892 406 1593 | 131.021 | | ©02% Mileposted Route
- - N C029: National Highway System
8:00 PMto 8:59 PM 263 483 2583 340 1.423 78224 || Cooo Functional Glase
9:00 PMto 9:59 PM 202 17 21359 281 1.322 49213 | | cpa1: Lighting Conditions
10:00 PM to 10:59 PM 170 112 16515 217 1435 51.864 | | ©022: Weather
11:00 PMto 11:59 PM 132 243 12312 162 1.499° 43929 | | C033: Locale v
MN24 C Dalira Dracant st Timaa afMrank
Unknown 7 013 1425 0.19 0687 -3.193 | [ Sert by Sum of Max Gain
0 0 |&r & Dis
2016-2020 Alabama Integrated Crash Data- Filter = Motorcycle Caused vs. Not Motorcycle Caused
C008: Time of Day
10
&
S 5
o
i
{].
400AMto 4590 AM  0:00AMto9:50AM  Z:00PMto259PM  7:00 PMto 7:50 PM Unknown
C008: Time of Dav

Nighttime is consistently over-represented from 6:00 PM through 4:49 AM.
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CO031 Lighting Conditions

File

Dashboard  Filters  Analysis

Impact

Locations

-2016-2020 Alabama Integrated Crash Data

Tools  Window  Help

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Not Motorcycle Caused] - O

x

g X

w - Motorcycle Caused

vl-efn 1/ 172006 + |

‘ Order: ||'“'|a:: Gain v| |Descending w~ || [] Suppress Zero-\alued Rows Significance: |Over Representation v| Threshold: | 20 E”
Subset  Subset Cther Other Qdds Max C021: Distance to Fixed Object -
equency Percent equency Percent Ratio Gain | | C022: E Type of Roadway Junction/Feat
4 Dark - Roadway Mot Lighted ; 756 1463 | 71825 944 | 1549 | 282180 | | €023 E Manner of Crash
Dusk 210 236 | 27685 a5 | 1208 | 47940 C024: School Bus Related
— - C025: Grash Severity
E Dark - Spot llumination One Side of Roadway 150 345 25118 330 1057 | 10.32A1 CO26: Interseclion Related
Dark - Roadway Lighted 26| 048 2197 029 1654"| 10282 || ~po7 Atintersection
E Dark - Continuous Lighting One Side of Roadw... 28 0.51 4028 053 0972 | -0.814 || CO028: Mileposted Route
Other k) 0.06 673 009 | 0623 -1.814 || C029: National Highway System
E Dark - Unknown Roadway Lighting 15 028 2631 o035 o0797| a82r|| G030 Funclional Class
ighting Conditions
Unknown 11 0.20 2716 0.36 0566 | -8429 C022: Weather
Mot Applicable 2 0.04 1461 013 0191 | -8451 || co33 Locale
E Dark - Continuous Lighting Both Sides of Road... 160 254 | 24726 325 0505 | -16.875 | | CO34 E Paolice Present at Time of Crasr
Dawn 51 0s7| 10378 138 | 074 | 21218 C035: Police Maotification Delay
C036; Police Arrival Delay
E Dark - Spot llumination Both Sides of Road 270 496 | 47410 623 | 0796 | 65142
@t - 5pot Tumination Both Sides of Roadway C037: EMS Arrival Delay v
Daylight 3678 | 6759 | 544340 | 7163 | 0.944°|-220.164 | [ Sort by Sum of Max Gain
0 0 |&r & Dis
2016-2020 Alabama Integrated Crash Data - Filter = Motorcycle Caused vs. Not Motorcycle Caused

C031: Lighting Conditions

80-
60-
&
T
= 40
=
('
20-
{].
Dusk Dark - Roadway Other Unknowmn E Dark - Confinuous E Dark - Spot
Light=2 Lighting luminztion
Both Sides Baoth Sides
of Roadway of Roadway

C031: Lighting Conditions

Significantly over-represented in order: Dark — Roadway Not Lighted, Dusk, and Dark — Road-
way Lighted. Significantly under-represented Daylight, Dark — Spot Illumination Both Sides of
Roadway, and Dawn.

23




Roadway Characteristics

C011 Highway Classification

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs, Not Motorcy... - O d
ﬂ Eile  Dashboard  Eilters  Analysis  Impact Locations Jools  MWindow  Help - F X
2016-2020 Alabama Integrated Crash Data w Motorcycle Caused ~ 1% ]
‘ Order: ||'~l'|a: Gain v | |Descending v ” ] Suppress ZH&W4 Significance: |O\ter Representation e | Thresheld:
Subset Other Other  Odds Max CO06: Day ofthe Week A
Percent Frequency  Percent Ratio Gain CO07: Week of the Year

31.70 103876 13.65 2322° | 981547 | | CO08: Time of Day

2023| 136807 1798 11257 122383 | | CO10:Rural or Urban
C011: Highway Classifications

0.0 0 on 0.000 0.000 C012: Controlled Access
1119 | 100848 | 1326 0.844° | 112383 || o4 E piohway Side
8.86 84569 11.12 0797 | -122.345 | | C015: Primary Contributing Circumstant

Private Property 0 0.55 26345 153 0.156* | -162.030 | | ©016: Primary Contributing Unit Mumbe
mNA7- Circt Harenful Cunnt W
Municipal 1435 2747 307826 40.46 0675 | -706.962 | [ Sort by Sum of Max Gain
0 e &
2016-2020 Alabama Integrated Crash Data
C011: Highway Classifications
60-
4. o
&
B
&
LII: o
20
0- | I 0 T I [
County Sizt= P Other* Fedaral Interstats Private Municipal
Fropery
CO011; Highway Classifications

The county MC proportion is over twice the non-MC. State routes are also significantly over-
represented but only by a little over 12%. All other Highway Classifications are under-repre-
sented.
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C026 Intersection Related

B CARE10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs, Not Motorcy.. - O X

! File  Dashboard  Filters  Analysis  Impact  Locations  Tools  Window  Help - 3 X

2016-2020 Mlabama Integrated Crash Data A Matarcycle Caused A ? ]

‘ QOrder; |I'U'Ia: Gain v| |Descending w ” [] Suppress Zﬂ‘o—vdl‘ Significance: |O\ter Representation v| Threshald: 2.0 @

C026: Intersection Related Subset Subset Other Other  Odds Max C024: School Bus Related ~
Frequency  Percent Frequency  Percent  Ratio Gain C025: Crash Severity

No, Crash Was Mot |... 4536 84.27 576663 75.80 AR RPNk TRl | CO26: Intersection Related o
Yes, Crash Was Inter... a56 15.73 184108 24.20 0.650" | 460.974

2016-2020 Alabama Integrated Crash Data
(C026: Intersection Related

Frequency

I ) I
Mo, Crash Was Mot Intersection  Yas, Crash Was Intersection Related
Ralated
CO0Z6: Intersection Related

Intersection Related crashes are significantly under-represented, further reflection of their rural
nature.

25




C407 CU Roadway Curvature and Grade

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Roadway ... — O *
u File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help - 8 X
- 2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I ‘r’n 1/ 17240
‘ Order: ||'\"|a: Gain vl |Descending ~ || Suppress Zero-\alued Rm*ﬁgiﬁca‘hce: Over Representation vl Thresheld: 2.0 |2
Subset Cther Other  Odds Max - C407: CU Roadway Curvature and Grade
Percent “requency  Percent Gain
4 E Curve Left and Level 475 832 17367 247 3576 | 342161
E Curve Left and Down Grade 360 6.68 12283 1.74 3832 | 266.048
E Curve Right and Level 306 5.68 19002 270 2105 | 160.655
E Curve Left and Up Grade 206 132 7150 1.02 3767 | 151.310
E Curve Right and Down Grade 207 334 11725 167 2308 | 117.316
E Curve Right and Up Grade 154 2386 8095 1.15 2487 92.082
Straight at Hillcrest 5 0.95 4696 067 1420° 15.081
E Curve Right at Hillcrest 17 0.32 530 0.08 3767 12.487
E Curve Left at Hillcrest 17 0.32 691 0.10 3216 11.715
Straight with Down Grade 486 502 62242 884 1.021 5914
Straight with Up Grade 34 6.02 49370 7m 0.858° -53629
Straight and Level 2783 5167 | 510938 7256 07127 |-1125.133 | [7] Sort by Sum of Max Gain
[ 0 | = &
2016-2020 Alabama Integrated Crash Data
C407: CU Roadway Curvature and Grade
100—
g
3 50
&
-
0 | | | | | | |
E Curve Left E Curve Left E Curve Right E Curve Right Straight with Straight and Level
and Down Grade and Up Grade and Up Grade at Hillerast Down Grade
C407: CU Roadway Curvature and Grade

All of the highly significant over-represented items involve curves. In order, these are: Curve
Left and Level, Curve Left and Down Grade, Curve Right and Level, Curve Left and Up Grade,
Curve Right and Down Grade, and Curve Right and Up Grade. Two of the others that are not
red because of less than 20 sample sizes also show very high Odds Ratios. We can conclude that
slopes do not affect crash causation nearly as much as curves.
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Driver Factors

C015 Primary Contributing Circumstances (excluding < 20 item frequency)

‘ Order: |Ma: Gain w | |Desceﬂding ~ ” Suppress Zero-Valued Rm*ﬁg’iﬁcanc:e: |O\rer Representation ~ | Threshald:
~ Subset  Subset  Other  Other Odds Max _ : Contributing Gircum e
requency  Percent rmequency — Percent Ratio  Gain

545 11.68 12488 217 5.389° | 443.867
481 5.28 10478 182 5.433° | 376.145
425 5.1 18203 3.16 2883 | 277585
361 774 16921 294 2634 223.967
E Other - No Improper Driving 189 4.05 8373 145 2787 1211582
E Swerved to Avoid Animal 151 3124 7645 133 2439° | 89.088
E Over Comecting/Cver Steering 147 315 75595 132 2350° | 85.493
Diriving too Fast for Conditions 17 6.79 28823 5.00 1.358° 83,580
» Improper Passing 122 261 6448 112 2338 | 69731
Defective Equipment 164 am 12114 210 1672° | 65896
E Cther Improper Action 140 3.00 12405 215 13947 | 39539
Doul 187 4.0 20350 354 1132 | 21.874
E Roadway/Sign./Signal Defect 25 0.54 466 0.03 6.625" | 21226
Traveling Wrong Way/ Wrong Side 25 0.54 3272 0.57 0.943 -1.4598
E Ran Stop Sign a5 0.84 7255 1.26 0.663° | -19.786
E Cther Distraction Qutside the Ve... 72 154 12973 225 0685 | -33.061
E Crossed Centerdine 41 0.88 59913 172 0511 | -39.27%
Made Improper Tum a5 0.75 14752 2.56 0.293° | -B4.468
Unseen Object/Person/Vehicle 299 6.41 47881 &3 0771 | -38.760
E Failed to Yield Right-of -Way from... 20 0.43 14517 252 0170 | 97.565
E Ran Traffic Signal 59 1.26 21410 372 0.340° | -114.387
E Failed to Yield Right-of -Way Mal... 41 0.88 31385 545 0.161% | -213.168
Improper Lane Change/Use 105 225 42065 7.30 0.308" | -235.659
E Failed to Yield Right-of -Way from.... 45 0.99 36214 629 0157 | -247.276
Misjudge Stopping Distance 235 512 66985 11.63 0.441% | -303.472
Followed too Close 41 8.81 | 105188 18.26 0.482° | 440.855 [ ] Sort by Sum of Max Gain
05 la 2
2016-2020 Alabama Integrated Crash Data
C015: Primary Contributing Circumstance
20-
&
g_ 10-
E
0-
Imigpr;errarr#?m Disfective Equipmant E Rz Stop Sion E ;;theif i v}";ld Mis ju[;‘l_g; sr:;pirg
from Diriveway
C015: Primary Contributing Circumstance

See discussion after C017.
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C017 First Harmful Event (excluding < 30)

- 2016-2020 Mlabama Integrated Crash Data

w - Motorcycle Caused

g » ERE

‘ Order: |Ma:-: Gain

~ | | Descending

w || Suppress Zero-\alued Rm*ﬁg’iﬁca’m: Over Representation w | Thresheld:

Subset  Subset Other Cther Odds  Max CO017: First Harmful Event
requency Percert requency  Percent Ratio Gain
773 14.76 6670 093 | 15854 | 724241
E Evasive Action (Swerve/Brake) 291 5.56 5965 083 | 6674°| 247385
Collision with Ditch 369 7.04 18301 2585 | 2758 | 235217
E Ran Off Road Right 395 7.54 22762 318 | 2374 | 228606
E Other Non-Collision 238 454 1537 021 | 21.182° | 226.764
E Fell/Jumped from Mator Vehicle 209 3399 176 002 | 162.445* | 207.713
Collision with Other Fixed Object 176 336 5156 072| 4670°| 138309
E Collision with Curb/Island/Raised ... 146 279 M7 048 | 5.845° | 121.021
E Collision with Animal: Other 113 216 1429 020 | 10.817 | 102554
E Ran Off Road Left 184 351 12715 177 1580° | 91.051
E Collision with Animal: Deer 148 283 10380 145 1580 | 7214
E Collision with Cther Non-Fixed Obj... 69 132 5378 075 | 1.755°| 2Z9.686
E Non-Contact Vehicle 34 0.65 631 009 | 73A*| 29387
E Wehicle Defect/Component Failure 46 0.38 2556 036 | 2462°| 27315
E Ran Off Road Straight 36 0.69 2315 032 | 2127 | 19.077
E Collision with Embankment 43 0.82 3920 055 | 15017 14344
E Collision with Guardrail Face 45 0.36 4692 0.65 12| 10.7m
Collision with Fence 4 0.65 1366 047 1.382 5394
Collision with Culvert Headwall Kl 0.59 2950 D42 1418 9143
Collision with Sign Post 33 0.63 4318 0.60 1.045 1435
Collision with Tree 7 1.36 15455 216 | D628"| 41978
E Collision with Vehicle in {or from) ... 41 0.78 16469 230 | 03417 -79.391
Collision with Parked Motar Vehicle 43 0.82 36436 509 | 0.161° | -223.718
Collision with Vehicle in Traffic 1670 31.88 | 529454 7389 | 04317 | -22003. [ ] Sort by Sum of Max Gain
0 e @
2016-2020 Alabama Integrated Crash Data
C017: First Harmful Event
100-
&
2w
£
0-
E Other Non-Collision E Ran Off Road Left E Ran Off Road Straight  Collision with Sign Post
C017: First Harmful Event

See discussion below.
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CO015 Primary Contributing Circumstances Discussion

The top two, Aggressive Operation and Over Speed Limit, are closely linked to each other, and
they show an attitude on the part of the driver. This would also be true of some of the others, in-
cluding Driving too Fast for Conditions and DUI. Many of the others show the motorcyclist as a
victim, e.g., Swerved to Avoid Vehicle, Swerved to Avoid Animal and Improper Passing. Any
of these might provide the basis for motorcyclist information. At the other end, Improper Turns
and Failure to Yield and several others that are under-represented, show the common sense of
most motorcyclists, and thus would not need to be emphasized.

C017 First Harmful Event Discussion

When we consider motorcycle operations the reason for the highly over-represented items be-
comes apparent (those with the red background have an Odds Ratio > 2). For most other types
of crashes this attribute gives us “what was hit.” This is true for the lower frequency items on
this list, but the ones on the top reflect motorcycle vulnerabilities. The following had highly sig-
nificant over-representations with Max Gains in excess of 20 crashes:
e Overturn/Rollover,
Evasive Action (Swerve/Brake),
Collision with Ditch,
Ran Off Road Right,
Other Non-Collision,
Fell/Jumped from Motor Vehicle,
Collision with Other Fixed Object,
Collision with Curb/Island/Raised Median,
Collision with Animal: Other than Deer,
Ran Off Road Left,
Collision with Animal: Deer,
Collision with Other Non-Fixed Object,
Non-Contact Vehicle,
Vehicle Defect/Component Failure, and
Ran Off Road Straight.
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C023 Manner of Crash

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot E Manner of C..  — O *

ﬂ File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help

- 8 X
-2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I"]fn 1/ 17240

‘ Order: ||'\"|a: Gain v| |Descending ~ || Suppress Zero-\alued Rm*ﬁg’iﬁczﬂ:e: Over Representation vl Thresheld: 2.0 Iil
Subsat Subset Other Cther  Odds Max - C023: E Manner of Crash
Frequency  Percent Frequency Percent Gain
» Single Vehicle Crash (all types) 32a2 61.57 145365 2030 3.053° | 2207.006
Mon-Collision 165 312 5115 0N 4362 127175
Head-On ffront to front only) 106 2.00 15924 222 0500 | -11.757
Sideswipe - Opposite Direction 52 0.98 13862 1.94 0.507° -50.509
Angle front to side) Same Dire... 75 142 20486 286 0.495* | -76.453
Angle Oncoming frontal) 51 0.96 18167 254 0380 -83.344
Angle front to side) Opposite ... 65 123 2221 310 0395 | -99.357
Side Impact {angled) 228 41 65485 914 0.471" | -256.287
Sideswipe - Same Direction 230 434 70032 578 0.444* | -287.882
Side Impact (30 degrees) 216 408 68856 962 0424 | -293.481
Rear End ffront to rear) 826 1560 | 270595 37.78 04137 | -1175.032 | [7] Sort by Sum of Max Gain
0 ®e &
2016-2020 Alabama Integrated Crash Data
C023: E Manner of Crash
20
60.
&
g 40
[
i
20-
0-

Non-Collision Sideswips -

Angle Oncoming Side Impact {angled) Side Impact
Opposite Dirsction i

{front) {90 degress)
C023: E Manner of Crash

The top two over-represented items are reasonable for motorcycles. Most of the common Man-
ner of Crash types for 4-wheeled vehicles are under-represented for motorcycles.
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C104 Left Scene

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Left Scene ...

— O

! File  Dashboard  Filters  Analysis

Impact

Locations

Tools

Window

Help

X

- B X

- 2016-2020 Alabama Integrated Crash Data

w - Maotorcycle Caused

v |?n 1/ 1/20

e | | Descending

‘ Order: | Max Gain

v || Suppress Zero-\alued Rm+ Significance: |Over Representation

v | Threshold:| 20 |3]

C104: CU Left Scene Subset Subset Qther Other  Odds Max - C104: CU Left Scene
T Frequency Percent  Frequency Percent Ratio Gain
5153 9542 B56757 8373 1063 305 882
245 458 75167 10.27 0.446° -309.882 Sort by Sum of Max Gain

2016-2020 Alabama Integrated Crash Data
C104: CU Left Scene

Frequency

C104: CL Left Scene

Motorcyclists proportion of leaving the scene is significantly lower than those of the general

population of drivers.
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C107 CU Driver Raw Age

I CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Not CU Driver Raw.. — O >

a File  Dashboard  Filters  Analysis  Impact Locations Tools Window Help

- 8 X
-2016—2020 Alabama Integrated Crash Data w - Motorcycle Caused ~ I?n 1/ 1720

‘ Order: |Ma:-: Gain v| |Desceﬂding o || Suppress Zero-\alued Rm*ﬁg’iﬁm: Over Representation v| Thresheld: 2.0 Iﬂ
Subset Subset Other Other  Odds Max ~ .
Frequency Percent  Frequency Percent  Ratio Gain
39 96 1.84 10201 1.59 1.160 13.252
40 92 177 9775 152 1.160 12707
4 89 17 5118 142 1.204 15.053
42 100 152 8914 1.39 1383 | 27692
43 98 1.8 8742 1.36 1382 | 27.087
44 95 1.83 8461 132 1384 | 26366
45 106 204 8575 1.34 1524 | 36442
46 105 202 8589 134 1507 | 35328
47 80 154 8426 13 1170 11,650
48 50 173 8228 1.28 1.348%| 2325
43 118 227 7963 1.24 1.827| 53406
50 84 161 7831 122 1322 | 20477
5 80 154 TEYT 1.20 1.281 17.564
52 10 21 7487 117 18117 | 49267
53 85 163 7852 123 1328 | 20982
54 94 1.81 7833 122 1479 | 30461
55 89 17 7837 1.22 1.400°| 25428
56 99 190 7756 1.21 1574 |  36.085
57 28 169 7686 1.20 1411*| 25653
58 88 169 7366 115 1473 28249
59 63 1.2 7248 113 1.072 4.206
60 70 1.35 6389 1.09 1.235 13.307
61 70 135 6857 1.08 1.251 14.053 w | [] Seort by Sum of Max Gain
0® e
2016-2020 Alabama Integrated Crash Data
C107: CU Driver Raw Age
4
)
)
s
0-
73
C107- CL Driver Raw Ane

Except for ages 14 and 15, the younger ages are under-represented up to ages 28 and 33. The
major over-represented grouping is from 39 to 61, which are shown in the table above.

32



C106 CU Driver Age Range — five year intervals

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Driver Age..  — O *

ﬂ File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help

- 8 X
-2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I?n 1/ 17240

‘ Order: ||'\"|a: Gain ~ | |Descending ~ || Suppress Zero-\alued Rm*ﬁg’iﬁcznce: |Over Representation ~ | Threshald: ITE"
C106: CU Driver Age Range Subset Subset Other Cther  Odds Max CU Driver Age Range 2 .
T Frequency Percent  Frequency Percent Ratio Gain

» 11to 15 Years 47 0.50 1608 0.24 3.708" 34319

16to0 20 Years 404 770 1135939 17.12 0.450° | -494.554

2110 25 Years 743 14.16 93863 14.86 0953 | -36.661

26to 30 Years 660 1258 77180 11.60 1.084 51.337

31to 35 Years 561 10.69 61630 9.27 1153 74.456

36to 40 Years 462 8.80 52673 752 1112 46.606

4710 45 Years 438 5.30 43808 6.58 1413 | 142518

46to 50 Years 477 9.09 41037 6.17 14747 153371

51to 55 Years 458 873 38746 582 1459 | 152438

56to0 60 Years 408 777 37045 557 1.3597" | 115.853

61t0 65 Years 257 4.90 3043 466 1.050 12.186

B6to 70 Years 166 316 24728 372 0.851 -29.012

71to 75 Years 78 145 18287 275 0541° | 66216

76to B0 Years 30 0.57 12288 1.85 03107 | -66.907

8110 85 Years 6 0N 7615 1.4 0100 | -B4.054

B6to 90 Years 1 0.02 3551 053 0036 | -27.004

More than 95 Years 2 0.04 442 007 0.574 -1.436 | |7 Sort by Sum of Max Gain
0 ®ler

2016-2020 Alabama Integrated Crash Data
C106: CU Driver Age Range 2
20-

10-

Fraquency

31to 35 Years 56 to 60 Years 81to 85 Years
C106: CU Driver Age Range 2

The over-representation in the 11 to 15 year-old category is alarming, but it probably reflects the
motorcycle licensing of 14 and 15 year olds. The major over-representation is in the 41 to 60
year-old category.
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C109 CU Driver Gender

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Driver Gen...  — O *

l File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help

- 8 X
-2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I?n 1/ 17240

‘ Order: |Ma: Gain v| |Descending ~ || [] Suppress Zero-Valued Rm*ﬁg’iﬁm: Over Representation vl Thresheld: 2.0 Iil
Subszet Subset Cther Other  Odds Max CU Driver Gender
Frequency Percent  Freguency Percent  Ratio Gain
» Male 5040 89522 7y 56 26 1692° | 2061.579
Female 253 478 294864 4374 0.109° | -2061.979 Sort by Sum of Max Gain
0®les
2016-2020 Alabama Integrated Crash Data
C108: CU Driver Gender
100-
g
@
E_ 50
[
0- I I L
Male Female
C109: CU Driver Gender

It is no surprise that males outnumber females as drivers in MC crashes by about 20 to 1.
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C122 CU Driver Officer Opinion Alcohol

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Driver Offi... — O *

! File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help

- 8 X
-2015-2020Nd)a'na Integrated Crash Data V-MottorqdeCaused VI?n 1/ 120

‘ Order: |Ma: Gain v| |Descending ~ || [] Suppress Zero-Valued Rm*ﬁg’iﬁm: Over Representation vl Thresheld: 2.0 Iil
C122- CU Driver Officer Opinion Alcohol] Subset Cither Other  Odds Max CU Driver Officer Opinion Alcohol
T Percent  Frequency Percent Ratio Gain
» ‘Yes - Driver Was Und... 273 563 21650 335 1675 110.376
Mo - Driver Was Not ... 4575 9437 623762 96.65 0976 -110.376 Sort by Sum of Max Gain
0 ®ler
2016-2020 Alabama Integrated Crash Data
C122: CU Driver Officer Opinion Alcohol
100-
g
5 50
g
[
0 _ [ . o
es - Driver Was Under Influence of Mo - Diriver Was Mot Under
Alcohol Influsnce of Alcohol
C122: CU Driver Officer Opinion Alcohol

The proportion of MC alcohol DUI crashes is about 70% higher than non-MC crashes.
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C123 CU Driver Officer Opinion Drugs

Filters  Analysis  |mpact Locations Tools  Window

B File

Dashboard

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Driver Offi...

Help

a X

- B X

w - Maotorcycle Caused

- 2016-2020 Alabama Integrated Crash Data

v h‘fn 1/ 1/20

v || Suppress Zero-\alued Rm+ Significance: |Over Representation

v | Threshold:| 20 |3]

‘ Order: ||'\"|a: Gain v| |Descending
Subset Cther Other  Odds Max C123: CU Driver Officer Opinion Drugs
Percent  Frequency Percent Ratio Gain
4 Yes - Driver Was Und... 60 1.27 7639 1.20 1.059 3338
Mo - Driver Was Mot ... 4664 58.73 625232 58.80 0.959 -3.338 Sort by Sum of Max Gain
0®esd
2016-2020 Alabama Integrated Crash Data
C123: CU Driver Officer Opinion Drugs
100-
&
T
5 o
:
I
0- i I ) T |
Yes - Driver Was Under Infleence of Mo - Diriwer Was Not Under Influence of
Drugs Din
£123: CU Driver Officer Opinion Drugs

The proportion of MC drug DUI crashes is about 60% higher than non-MC crashes.

Alcohol is a drug — we are using the word “drugs” accommodatively here to mean non-alcohol
drugs.
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C129 CU Vehicle Maneuver

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Mot Metorcycle Cau.., — O *
ﬂ File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help - 8 X
- 2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I "]v’n 1/ 17240
‘ Order: ||'\"|a: Gain vl |Descending ~ || Suppress Zero-\alued Rm*ﬁg’iﬁczﬂ:e: Over Representation vl Thresheld: 2.0 |2
Subset Subset Cither Cther Odds Max C125: E CU Driver Drug Test Type Given
Tequency  Percent “requency  Percent Gain C126: CU Driver Alcohal Test Results
E Megetiating a Curve 1158 N7 33756 445 4780° | 913366 | | C127: E CU Driver Drug Test Results
Movement Essertially Straight 3009 5540 386772| 5098 1087 | 240393 || C128: CU Vehicle Initial Travel Direction
CU Vehicle Maneuvers
E Owertaking/Passing 197 363 8204 1.08 3.355% | 138.274
v 2 C130: E CU Non-Motorist Maneuvers
Other 68 125 6886 051] 13807 18708 || ©204: CU Vehicle Most Harmiul Event
E Leaving Main Road 27 0.50 2645 0.35 1424 3.038 C202: CU Contributing Circumstance
P Go Straight in Right Tum Lane 1 0.02 4 000 | 34925 0.971 | | C203: CU First Harmful Event Location
P Change Lanes Right" 1 0.02 19| o000 738s3| o0.aee || C204 B CUSequence ofEvents #1
C205. E CU Sequence of Events #2
llegally Parked 4 0.07 1050 014 0532 -3.516 C206: E GU Sequence of Events #3
Stopped in Traffic 10 018 2769 036 0.505 481 C207: E CU Sequence of Events #4
E Stopped for Sign/Signal 9 017 25941 039 0.428 -12.052 C208: CU Model Year
Making U-Tum 11 020 4219 056 0364 -19.201 || ©209: CU Make
C210: CU Body (Passenger Cars Only)
Uk 37 0.68 13458 1T 0384 -59.336
rown C211: E CU Owners State
Slowing/Stopping 243 447 43139 569 0787 | 65799 || co12- cU License Tag State
Tuming Right 200 168 37816 498 0.739° -70.656 C213: CU Vehicle Usage
E Entering Main Road 64 118 | 19202 253 | 0466°| -73.453 (| G214 ECUEmergency Status
E Changing Lanes 134 247 | 43429 572| 0431 | a7ea7s | | C219 E CU Placard Required
- C216: E CU Placard Status
Backing 1 0.02 34386 460 0.004 | 243722 €217 CU Hazardous Cargo v
3 Tuming Left 260 479 85767 11.30 0423" | -353.941 [ ] Sort by Sum of Max Gain
00 e
2016-2020 Alabama Integrated Crash Data
C129: CU Vehicle Maneuvers
6{].
& 40
g
)
1 20-
E Leaving Main Road E Stopped for Sign/Signal E Entering Main Road
C128: CU Vehicle Maneuwvers

As was seen in variable C407 above, Curves are the major problem for motorcycles. This also
shows Overtaking and Passing to be a potential problem, but it has only 197 crashes in the five
years as opposed to 1,155 for Negotiating a Curve.
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C224 CU Estimated Speed at Impact

B CARE10.2.1.2 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused AND Mot CU Estimated ..  — O *

ﬂ File  Dashboard  Filters  Analysis  Impact Locations TJools  Window  Help

- 8 X
-2016-2020 Alabama Integrated Crash Data w - Matorcycle Caused ~ I?n 1/ 17240

‘ Order: | Natural Order ~ | Descending | Suppress Zero-\alued Rm*ﬁg’iﬁcznce: Over Representation vl Threshald: ITE"
C224: CU Estimated Speed at - Subset Other Cther  Odds Max
T Percent  Frequency Percent Ratio Gain
» 1to 5 MPH 96 262 63274 15.44 0.170° | 470.176
6to 10 MPH 130 3.55 44048 10.75 0.330° | -264.142
11to 15 MPH 139 379 29600 7.22 0.525" | -125.861
16to 20 MPH 147 4.0 21496 525 0.764° | -45.346
21to 25 MPH 212 578 18573 483 1.245 422729
26t0 30 MPH 242 6.60 20083 450 1.347 62.257
31to 35 MPH 348 5.49 23507 5.74 1.654° | 137.659
36to 40 MPH 322 8.78 22030 538 1.633° | 124875
41to 45 MPH 558 15.22 35245 860 1769 | 242627
46to 50 MPH 274 747 17254 421 1775 | 1159.6M
51to 55 MPH 396 10.80 28095 6.86 1575 | 144.606
56to 60 MPH 200 546 13229 323 1.690° 81627
61to 65 MPH 174 475 15514 379 1.253° 35.181
66to 70 MPH 163 4.45 17874 436 1.019 3.063
T1to 75 MPH 56 153 3951 0.96 1.504° 20.646
76to 80 MPH 64 175 2485 0.61 2878 41.764
81to 85 MPH 25 0.68 765 0.19 3652 18.185
86to 90 MPH 33 0.90 599 0.15 6.157° 27640
91to 95 MPH 7 0.19 130 0.03 6.018 5.837
96to 100 MPH 46 125 329 008 15.626° 43.056
Ower 100 MPH 34 0.93 184 0.04 20.651° 32 354 [ I Sort by Sum of Max Gain
0 ®ler
2016-2020 Alabama Integrated Crash Data
C224: CU Estimated Speed at Impact
20-
15-
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=l 10-
e
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0 e T
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C224: Cl) Estimated Speed at Impact

The combination of speed and the lack of protection is a deadly combination for motorcycle
crashes. See this relationship in the next display.
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Cross-tabulation Injury Severity vs Impact Speed

B File

Dashboard
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Column: Crash Severity ; Row: CU Estimated Speed at Impact
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1810 20 MPH 060, Y 25, i 256 270%
211e 25 MPH 03 279 o 178 3%0%
2610 30 1PH as 2% 509 % e
Bloil s 1 .34?'/. = 7.12?& 480% ?.?:x 5.2?1‘/« Bi&
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C226 CU Vehicle Damage

B File Dashboard  Filters  Analysis  Impact  Locations Tools  Window  Help

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2016-2020 Alabama Integrated Crash Data - Motorcycle Caused vs. Mot Moteorcycle Caused] —
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Major and Disabled was the only over-represented value, having a proportion that is over 60%

higher than the non-MC crashes.
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Severity Factors

C026 Crash Severity
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The fatality rate proportion for MC crashes is close to ten (9.860) times what it is for non-MC
crashes. Suspected Serious Injury is comparable to this with an Odds Ratio of 8.496.
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C038 Adjusted EMS Arrival Delay
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Some of the increased delay has to do with the proportion of the SC crashes being in rural areas.
A few of the highest delay times were probably due to a lack of discover in the late night or early
morning hours.
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C060 Number of Injured (Includes Fatalities)
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C061 Number Killed
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For additional motorcycle information from NHTSA and other sources, see:
http://www.safehomealabama.gov/tag/motorcycles/
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