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Introduction, Background and Project Approach
The purpose of this report is to update the quantitative relationships between wet weather (and
resulting wet pavement) on crash frequency and severity that were original reported in a Power
Point presentation in 2014:
http://www.safehomealabama.gov/wp-content/uploads/2018/12/Weather-9Jan2014-TRCC-v06-WComp-v04-v07.pdf

These findings were updated in a report CARE Weather-Fatality Relationship Update dated May
6, 2019 that used 2014-2018 data, and it can be accessed here:
http://www.safehomealabama.gov/wp-content/uploads/2019/05/Weather-Combine-Binder1.pdf

This previous update was accomplished by subdividing 2018 days into those that were primarily
dry and those primarily wet. This was done by creating two cross-tabulations of daily (month by
day of the month) for exclusively wet crashes and for exclusively dry crashes. The average numbers of all crashes (wet and dry) was calculated to be 437 crashes per day for the 2014-2018 reporting period. Half of this number rounded up was 219, and this number was used to determine
if any particular day was majority wet or majority dry, or what we will call just “wet days” or
“dry days” for shorter terminology.
The objective of this second update is to determine the degree to which the dramatic increase in
fatal crashes in CY2016 (illustrated in bold in the cross-tabulation below) was affected by
weather. To do this the exact same approach used to assess the 2018 data was applied to the
2016 data.
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Summary of Findings
A filter was created of the wet and dry days for each of the years (2016 and 2018) that enabled a
comparison to be made between wet and dry days for each year in terms of total crashes and fatal
crashes per day. The following is a summary of the findings:
General Overall Parameters from 2014-2018:
• Overall number of crashes per day (2014-2018): 437.
• Number of crashes to qualify for a majority dry or wet day = 437/2 = 219 (rounded up).
• Some days that did not have 219 crashes could not be classified as either majority wet or
dry, so the sum of the two “usable days” does not add to 365.
Analysis for 2018:
• Number of wet and dry days in 2018:
o 48 wet days
o 300 dry days (total of 348 useable days)
• Average number of crashes per day for 2018:
o On Wet days: 344
o On Dry days: 356
o Increase number of crashes on dry days = 3.5%
• Total number of fatal crashes in 2018
o On Wet days: 78
o On Dry days: 608
• Average number of fatal crashes per day in 2018:
o On Wet days: 1.625
o On Dry days: 2.027
o Increase average number of fatal crashes on dry days = 24.7%
• Estimate of the 608 dry day fatal crashes that would be saved if all days were wet days =
150 fatal crashes = about 25% of the 608 fatal crashes.
Corresponding Analysis for 2016:
• Number of wet and dry days in 2016:
o 35 wet days
o 323 dry days (totals 358 useable days)
• Average number of crashes per day for 2016:
o On Wet days: 312
o On Dry days: 360
o Increase number of all crashes on dry days = 13.2%
• Total number of fatal crashes in 2016
o On Wet days: 55
o On Dry days: 811
• Average number of fatal crashes per day in 2016:
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•
•

o On Wet days: 1.571
o On Dry days: 2.511
o Increase average number of fatal crashes on dry days = 59.8%
Estimate of the 811 dry day fatal crashes that would be saved if all days were wet days =
485 fatal crashes = 59.8% of the 811 fatal crashes.
If 2016 had the same number of wet days as 2018 (48 instead of the 35 that it had), it
would have saved 1.598 fatal crashes per day or 1.598*13 = about 21 fatal crashes over
the entire year.

Practical Conclusions and Recommendations from the Analysis
It could be reasoned that we cannot control the weather, so what good is the analysis given
above. This reasoning is fallacious in that there are countermeasures that can be brought to bear
other than that of controlling the weather. Consider the following:
•

•

•

•

•

Increased enforcement on dry weather days, especially when the weather has been dry for
several days. It has been shown that a characteristic known as speed adaption occurs
when drivers get used to the higher speeds and fail to realize the risks. It can be expected
that such might occur over a long period of time in which the weather has not served to
slow them down.
Increased perception of officer presence on dry days. It is the perceived possibility of
getting stopped that slows drivers down as opposed to actually getting stopped, since a
relatively small number of speeders actually get apprehended. Even slowing the average
speed of travel down by 5 MPH could have a dramatic effect on reducing the number of
crashes as well as the severity when a crash occurs.
Concentrated enforcement on extreme speeders. The exact cut-off points and locations
might be established by research, since it is reasonable that enforcement will be more effective at the times and places where extreme speeds are encountered, as opposed to just
a few MPH over the speed limits. The eCite system might be a database that can be processed to find the locations where extreme speeding takes place.
Education on the consequences of increasing speed by 10 MPH, and the potential benefits
of the incremental reduction of speeds. Some graphical demonstrations might be of use
to illustrate the effect that a 10 MPH increase in impact speed has on doubling the probability of any crash resulting in at least one fatality.
Increased penalties for higher speeds. To some extent the increased fines and points for
speeding in excess of 15 MPH is a step in the right direction. However, the speeds we
are seeing are much in excess of 15 MPH over the speed limit, and some sanctions should
be considered for revoking the license as soon as it is judicially and administratively possible when speeds exceed a given limit (such as 90 MPH). It is expected that this would
have an overall effect on reducing speeds since many drivers are not aware of their specific speed when it gets this high.
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Appendix – CARE IMPACT Results
Three further IMPACT analyses for each of the two years (2016 and 2018) were performed to
pinpoint the primary cause of the increases in fatality crashes in dry weather:
1.
2.
3.
4.

Comparisons of severity for the wet and dry days;
Comparisons of Primary Contributing Circumstances for wet and dry days;
Comparisons of Speeds of Impact for the wet and dry days; and
Replication of each of these done for 2018 again for 2016.

Note: 2018 analyses will be given first since that year is more indicative of what can be expected
in the immediate future. Compare the results of the 2016 against the 2018 analyses to determine
any difference between these two time periods. Discussions will be given beneath the IMPACT
output displays.
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Severity Comparisons: Majority Dry Days vs. Majority Wet Days
2018 Severity Comparison

Odds ratios show that the increase in the proportion in wet weather of both Fatal and Incapacitating Injury crashes was over 20% above that which would be expected if the dry weather proportion were in effect. The only severity classification that is under-represented was Property Damage Only, which accounted for over three quarters of the crashes.
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2016 Severity Comparison

The results for 2016 are quite comparable to those for 2018, with a major exception. The degree
of over-representation in the fatal injury classification is about twice that of the 2018 results.
This indicates a greater proportion of fatal crashes than in 2018. The severe injury classification
has about the same over-representation, as given by the Odds Ratios.
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Primary Contributing Circumstances: Dry Days Fatal Crashes vs All in Year
2018 PCC Comparisons for Categories with at Least 5 Occurrences

It is no exaggeration to say that speed is always a factor in fatal crashes. Of those that are overrepresented by more than 2.0 (red background), most are related to excessive speeds.
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2016 PCC Comparisons for Categories with at Least 5 Occurrences

The over-represented PCCs for 2016 are essentially identical to those for 2018, and they are
heavily influenced by Speed, DUI or a combination of the two. Improper Crossing refers to pedestrian fatalities in the Subset Frequency column. Pedestrian Under the Influence accounts for
9 fatal crashes in 2016, but was less than 5 in 2018.
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Estimated Speed at Impact Dry Days Fatal Crashes vs All in the Year
2018 Impact Speed Comparisons

Note especially the extreme speeding categories (above 80 MPH). Dry day fatalities had 44
(about 10%) crashes in those categories, while the control group had less than 1%. The probability of a crash being fatal doubles (approximately) for every 10 MPH increase in impact speeds.
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2016 Impact Speed Comparisons

As seen from a comparison of the charts and the red background items in the table (those with
more than double their expected proportions, these results are quite comparable. Again in 2016,
the impact speeds in excess of 80 MPH play a large part, in this case with 58 (as opposed to 44 in
2018). Clearly, the drier weather in 2016 led a great number of drivers to exceed the speed limits
and also participate in extremely risky behaviors.
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