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Introduction 
 
Wet Pavement Hotspots are determined to help law enforcement officers know where crashes are 
more likely to occur during and shortly after wet weather.  This will enable them to prevent 
crashes by law enforcement presence, which tends to slow the traffic and make the drivers more 
attentive.  It will also be useful to positions law enforcement as first responders to areas during 
heavy or extended rainfall that have had a history of more than expected wet pavement crashes. 
 
This document is in three parts: 

• A preliminary mileposted analysis that walks the reader through the methods used in de-
termining the wet pavement hotspots, 

• The hotspot analysis itself, and  
• A CARE IMPACT analysis to provide insight into how collectively the wet pavement 

hotspot subset compares to Interstate crashes in general. 
 

It is expected that this third section will be useful in training law enforcement and engineers on 
what to look for to remediate the problems of high wet pavement crash areas.  
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Preliminary Mileposted Analysis 
 
This section will walk those interested through the logical steps applied to find wet pavement 
hotspots on the Interstates. 
 
C028 Wet vs Dry IMPACT Reduced: 50+ Crashes 
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A first reduction, which is given above, was performed using IMPACT to eliminate all routes 
with less than 50 crashes over the five years.  The IMPACT comparison is between wet pave-
ment and non-wet-pavement crashes restricted to Interstate roadways.  The display above is 
sorted by highest number of wet pavement crashes first.  Red bars are wet pavement proportions; 
blue bars are dry pavement proportions. 
 
The display below is for these same mileposted, but it retains only those roadways that had sig-
nificantly higher than expected wet pavement crashes. 
 
C028 Wet vs Dry IMPACT Reduced to Only Significantly Over-Represented Wet 
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Odds Ratios, etc. for the above listing are not meaningful because they are calculated only within 
this subset.  Ordering is by Subset Frequency (i.e., Wet Pavement Crashes).  All of these road-
ways were significantly over-represent in wet pavement crashes in the previous subset above.  
These roadways were used to create the “Wet Pavement O-R 50+” subset used below.   
 
C028 Wet vs Dry IMPACT Reduced: Eliminated all Dry Crashes (ANDed with wet filter) 
 

 
 
This shows for each route the wet locations that were retained (red bars) compared to crashes on 
dry pavement on the rest of the route.  The filter used here will be applied to finding hotspots.  
The display above is for validation of the filter only; the Other Percent and Odds Ratio are not 
valid because the Other Percent came from the original source subset.  This accounts for the 
height of the blue bars, which can be ignored.  The red bars indicate the relative frequency of wet 
pavement crashes in the test subset.  The displays below give the wet pavement hotspots (at least 
100 wet pavement crashes per locaiton) on these roadways. 
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Mileposted Locations with 100+ Wet Pavement Crashes in One Mile 
 
I-65, 18 Wet Pavement Hotspots 
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I-85, 5 Wet Pavement Hotspots 
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I-10, 3 Wet Pavement Hotspots 
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I459, 2 Wet Pavement Hotspots 
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I-565, 1 Wet Pavement Hotspot 
 

 
 
To summarize the above results, the roads that were found to have 100 or more wet pavement 
crashes over the five years (2014-2018) of the data and the number of hotspots on each, as given 
above, were: 

I-65  18 
I-85   5 
I-10   3 
I-459   2 
I-565   1 
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IMPACT Comparisons “Wet Pavement O-R 50+” vs All Interstates 
 
The purpose of this section is to provide an overall view of the crashes in the test (wet surface) 
areas against those on the rest of the Interstate.  Knowing the attributes of the wet surface hotspot 
locations will assist law enforcement and engineers in mitigating the negative effects caused by 
them. 
 
C001 County 
 

 
 
Significantly over-represented counties are listed.  Note that 38 counties did not have a qualify-
ing roadway. 
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C003 Year 
 

 
 
This depends heavily on the rainfall in the given year.  This is validated by the cross-tabulation 
for all Interstate roadways of Year by Roadway Condition, given next. 
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Cross-tabulation Interstates Year (C003) by Roadway Condition (C403) 
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C004 Month 
 

 
 
The drought months and the rain-relief months are quite clear from this chart. 
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C006 Day of the Week 
 

 
 
We expect that it is just a freak occurrence that there was more wet pavement crashes on Sun-
days and Mondays, and this is confirmed by the crosstab below.  Weather tends to occur in cy-
cles, and there are time when these cycles are fairly uniform. 
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Crosstab of Day of the Week (C006) by Roadway Condition (C403) 
 

 
 
Both Sunday and Monday, for no valid reason, had more wet pavement than the other days of the 
week in the five-year period under consideration. 
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C008 Time of Day 
 

 
 
Interesting that the times of day that are significantly over-represented are the two hours before 
the morning rush hours and two hours after the afternoon rush hours (symmetry). We have not 
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Crosstab of Time of Day by Roadway Condition 
 
While some of the other timing attributes may be due purely to chance, this one probably shows 
the more typical times when rain might occur.  It shows over-representations both before and af-
ter the rush hour peaks, which confirms the above results. 
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C013 Highway Side 
 

 
 
It is clear that the roadways that have the largest relative problem with wet pavement are those 
which run east and west (as opposed to north and south).  We expect this is because of where 
those roads run in the state.  I-10 is east-west right along the coast, and would be expected to 
have a lot more wet pavement.  Odd numbers run north-south; even numbers run east-west. 
 
 
 
 
 
 
 
 
 
 



 

 
 
 19 

 
C015 Primary Contributing Circumstance 
 

 
 
The above was generated with all attributes that had less than 40 occurrences removed.  Most of 
the attributes are over-shadowed by Driving Too Fast for Conditions, an item that requires that 
the “conditions” be present, in this and most cases, rain or wet pavement. 
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Repeat of the above with “Driving Too Fast for Conditions” removed. 
 
Removing the overshadowing item enables the relative frequencies of other attributes to be more 
clearly seen. 
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C017 First Harmful Event 
 

 
 
Probably this most impressive result here is the degree to which Collision with Vehicle in Traffic 
is under-represented.  This could help to explain why wet pavement tends to reduce the propor-
tion of fatalities, and it is an indication of an over-representation in single vehicle crashes. 
 
 
 
 



 

 
 
 22 

 
C018 Location of First Harmful Event with Respect to the Roadway 
 

 
 
The first 7 items are all off roadway – their combined percentage is 36.97%, which is quite sig-
nificantly higher than the control items.  It is reasonable that wet pavement will result in more 
crashes occurring off the roadway. 
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C020 Distracted Driving, Officer’s Opinion 
 

 
 
It is reasonable that during rain or wet pavement, drivers would pay more attention to their driv-
ing and not allow themselves to be distracted by other things. 
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C025 Crash Severity 
 

 
 
As has been found in several other studies, the probability that crashes result in fatalities is re-
duced significantly by rain and wet pavement.  This results from the speed reduction, which is a 
natural reaction to the perceived increased probability of a crash.  In this case, if the test area had 
the same probability of a fatal crash as the control area, there would have been about 102 fatal 
crashes rather than 70, an increase of about 46%. 
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C031 Lighting Conditions 
 

 
 
Although daylight is under-represented in is not by a great deal (albeit significant).  But it is ex-
pected that the combination of wet pavement and darkness would combine two factors that tend 
to increase crash frequency. 
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C032 Weather and C403 Roadway Condition 
 

 
 
This quantifies how much the weather plays in causing the wet pavement of the subset.  See also 
Roadway Condition, below, which quantifies the difference in the test and control road seg-
ments. 
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C038 Adjusted EMS Arrival Delay 
 

 
 
Except for the 0 to 5 minutes and 31 to 45 minutes, the other delay times do not vary signifi-
cantly from what is expected.  Slower responses would be expected, although this could be miti-
gated by fewer vehicles being on the roadway. 
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C052 Number of Vehicles 
 

 
 
It is reasonable that wet pavement would lead to relatively more single vehicle crashes. 
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C061 Number Killed 
 
Another validation of the reduction in the relative number of fatalities on wet pavement.  This 
was discussed above with C025. 
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C080 CMV Involved 
 

 
 
CMVs tend to have relatively fewer crashes on wet pavement, probably because of the experi-
ence of the drivers.  If they had the same as other unit types, there would be 720 more crashes 
over the five-year period. 
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C101 Causal Unit (CU) Type 
 
All unit types with less than 20 crashes were removed. 
 

 
 
Consistent with the CMV results above, large trucks are least likely to be the causal vehicle.  
Passenger Cars are at the top of the list as having a significantly higher probability of a crash in 
the wet pavement areas as compared to other vehicle types. 
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C104 CU Left Scene 
 

 
 
Causal unit drivers are less apt to leave the scene of crashes when the pavement is wet. 
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C107 CU Driver Age 
 

 
 
Younger drivers are significantly over-represented through age 26.  Those most over-represented 
are shown in the table.  Risk-taking in this case does not seem to be greatly abated until the age 
of 27.  Age 31 is under-represented, but most of the ages above 31 are about as expected from 
the control group.   
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C122 CU Driver Officer Opinion Alcohol  
 

 
 
This is an interesting result that could lead to the conclusion that perhaps as many as 5% of those 
who would drive impaired are reluctant to do so in wet weather.  A positive result. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 35 

 
 
C123 CU Driver Officer Opinion Drugs  
 

 
 
Results are quite comparable to those for alcohol, probably for the same reason. 
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C129 CU Vehicle Maneuvers 
 

 
 
The wet pavement subset had over twice the expected proportion of Negotiating a Curve.  Recall 
that both test and control crashes were on Interstates.  This should be impressed in information 
and training programs.  For more detail, see C407. 
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C208 CU Model Year 
 

 
 
The model years 2002-2008 are significantly over-represented.  The latest model years are sig-
nificantly under-represented.  This is not necessarily the fault of the vehicle.  It could be younger 
drivers are driving older vehicles, or that owners of newer models tend to be more careful in their 
driving.  However, this is not to discount the possibility that some of the recent safety features 
are not have a positive effect as well. 
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C222 CU Contributing Vehicle Defect 
 

 
 
The above had all instances less than 4 removed.  Increased improper tread depth would be ex-
pected in wet pavement crashes.  They are nearly four times as likely than on dry pavement. 
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C224 CU Estimated Speed at Impact 
 

 
 
Significantly over-represented for wet pavement are the 31-65 impact speeds, while those that 
are under-represented are 76 to over 100 (86-90 was significantly under-represented.  This would 
go a long way to account for the fewer fatalities on the wet pavement. 
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C407 CU Roadway Curvature and Grade 
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C408 CU Visions Obscured by 
 

 
 
This quantifies another expected result, with the source of the wet road conditions being from 4 
to 5 times the expected as when on dry pavement. 
 
 
 
 
 
 
 
 
 


	Introduction
	Preliminary Mileposted Analysis
	C028 Wet vs Dry IMPACT Reduced: 50+ Crashes
	C028 Wet vs Dry IMPACT Reduced to Only Significantly Over-Represented Wet
	C028 Wet vs Dry IMPACT Reduced: Eliminated all Dry Crashes (ANDed with wet filter)

	Mileposted Locations with 100+ Wet Pavement Crashes in One Mile
	I-65, 18 Wet Pavement Hotspots
	I-85, 5 Wet Pavement Hotspots
	I-10, 3 Wet Pavement Hotspots
	I459, 2 Wet Pavement Hotspots
	I-565, 1 Wet Pavement Hotspot

	IMPACT Comparisons “Wet Pavement O-R 50+” vs All Interstates
	C001 County
	C003 Year
	Cross-tabulation Interstates Year (C003) by Roadway Condition (C403)
	C004 Month
	C006 Day of the Week
	Crosstab of Day of the Week (C006) by Roadway Condition (C403)
	C008 Time of Day
	Crosstab of Time of Day by Roadway Condition
	C013 Highway Side
	C015 Primary Contributing Circumstance
	C017 First Harmful Event
	C018 Location of First Harmful Event with Respect to the Roadway
	C020 Distracted Driving, Officer’s Opinion
	C025 Crash Severity
	C031 Lighting Conditions
	C032 Weather and C403 Roadway Condition
	C038 Adjusted EMS Arrival Delay
	C052 Number of Vehicles
	C061 Number Killed
	C080 CMV Involved
	C101 Causal Unit (CU) Type
	C104 CU Left Scene
	C107 CU Driver Age
	C122 CU Driver Officer Opinion Alcohol
	C123 CU Driver Officer Opinion Drugs
	C129 CU Vehicle Maneuvers
	C208 CU Model Year
	C222 CU Contributing Vehicle Defect
	C224 CU Estimated Speed at Impact
	C407 CU Roadway Curvature and Grade
	C408 CU Visions Obscured by


