
Estimating Wet-Pavement Exposure 
with Precipitation Data
Updating county-level wet-pavement exposure estimates to 
account for different patterns in precipitation due to climate 
change.

Geotechnical/
Structures 

May 2025

Project Title: Methods for Identifying 
High Collision Concentration 
Locations for Potential Safety 
Improvements 

Task Number: 4284
 
Start Date: June 1, 2024
 
Completion Date: May 31, 2027
 
Task Manager:
Juan Esparza 
Transportation Engineer (Electrical) 
juan.esparza@dot.ca.gov

Research Notes

ADA Notice: Users with accessibility issues may contact the California Department of Transportation, Division of Research, Innovation and System Information. 
For TTY assistance, call the California Relay Service at 711, email: pm2.communications@dot.ca.gov or write Caltrans, DRISI – MS-83, P.O. Box 942873 
Sacramento, CA 94273-0001

DRISI provides solutions and 
knowledge that improves 
California’s transportation system.

WHAT IS THE NEED?
The California Department of Transportation (Caltrans) is 
committed to safety as the top priority. To this end, Caltrans 
develops a list of high crash concentration locations (Table 
C) every quarter using the Traffic Accident Surveillance and 
Analysis System database. Table C identifies the ramps, 
intersections and highway segments with crash rates 
that are significantly higher than the statewide average. 
The identified locations in Table C are then investigated 
individually to evaluate collision risk based on observed 
frequency. Caltrans also develops a Wet Table C annually 
that analyzes updated lists of wet accidents alone using a 
similar methodology as Table C. The existing table of percent 
wet time (i.e., wet pavement factors) was developed in 
2008 based on data from 1995-2005. Due to climate change 
and other environmental considerations the frequency and 
intensity of precipitation has likely changed. This may mean 
that the wet-pavement exposure factors are now outdated. 
Outdated wet percent time factors may misidentify locations 
as being significant and requiring site investigation. More 
importantly, incorrect wet percent time factors used in the 
development of Wet Table C could result in locations needing 
safety investigations not being identified. In addition to this, to 
improve the High Collision Concentration Locations program, 
Caltrans is transitioning to Safety Performance Function (SPF)-
based network screening to replace Table C. These SPFs also 
rely on the same wet-pavement exposure data and may 
reduce performance of the programs. Not having accurate 
wet-pavement exposure factors will may also delay the 
implementation of the wet SPFs. Considering this, there is an 
urgent need to develop an updated wet-pavement exposure 
factors.
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WHAT ARE WE DOING?
Wet percent time refers to the proportion of time 
during the year that pavement is damp. Wet time is 
usually measured on an hourly or a daily basis and 
expressed as a percentage. First, hourly precipitation 
data will be downloaded from the various available 
network sources. These sources include the 
California Data Exchange Center, the California 
Irrigation Management Information System, 
MESOWEST, the National Climatic Data Center, 
and the National Weather Service. The next step, 
reprocessing, involves checks to identify errors in the 
meta-data, to standardize the data format, and to 
create a common, standardized database. For the 
analysis, the zonal statistics provided in Geographic 
Information System software will be used to produce 
an updated County-Average Wet Percent Table. 
The research will also document a method to 
update the wet-pavement factors every 3-5 years.

WHAT IS OUR GOAL?
The project team will develop up-to-date wet-
pavement exposure factors, for use in Wet Table 
C and Wet SPF network screening on the State 
Highway System.
This research will have three main implementation 
stages. First, the Wet-pavement exposure factors 
will make sure Caltrans is using the more current 
data about wet-pavement conditions due to 
precipitation. Second, this will be used as part of 
the Wet Table C program and the Wet-SPF network 
screening. Third, the use of updated Wet Table C 
and wet SPF will be used by the relevant Caltrans 
personnel for crash location identification and 
prioritization process.

WHAT IS THE BENEFIT?
Having up-to-date wet pavement exposure 
factors will facilitate more accurate crash location 
identification and will enable Caltrans personnel to 
provide countermeasures to reduce the potential 
for a crash under wet conditions. Moreover, being 

involved in a crash along the State Highway System 
may also create negative perceptions of safety, 
thus affecting future interactions with the system. In 
addition, better identification would result in better 
utilization of the time and resources of Caltrans’ 
traffic safety investigators, thus helping to improve 
safety and save time and money for Caltrans.

WHAT IS THE PROGRESS TO DATE?
For Task 2, work on the literature review continued, 
and a Caltrans survey was developed and 
distributed to staff members. This survey also 
included questions related to the Wet Table C 
project. In Task 3, 11 years of statewide precipitation 
data were collected from Synoptic Data, which 
aggregates all available precipitation data from 
various network sources. The data were reformatted 
from multiple records per hour into single hourly 
values, and missing value placeholders were added 
for any hour without records. 
A Level I quality control process was performed, 
which involved confirming that there were no 
duplicate values, flagging any gross range errors, 
and checking for extra identical non-zero values.


