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EXECUTIVE SUMMARY 

The purpose of this research was to survey road authorities on their data collection and retention 

practices and to share the findings with Aurora member agencies. A survey was undertaken of 

road authorities across the United States of America, Canada, and some European organizations 

regarding their data collection practices for road weather information systems (RWIS), 

automated vehicle location (AVL) / global positioning systems (GPS), camera images, and 

traffic data. The results of this survey can be used by Aurora members to assess their data 

collection practices with respect to other road authorities. 
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PURPOSE 

The purpose of this research was to survey road authorities on their data collection and retention 

practices and to share the findings with Aurora member agencies. A survey was undertaken of 

road authorities across the United States of America, Canada, and some European organizations 

regarding their data collection practices for road weather information systems (RWIS), 

automated vehicle location (AVL) / global positioning systems (GPS), camera images, and 

traffic data. 

The results of this survey can be used by Aurora members to assess their data collection practices 

with respect to other road authorities. 
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SURVEY METHOD AND CONTENT 

The questions included in the survey were divided into four groups: 

 RWIS data from road weather observation stations 

 AVL (GPS) equipped vehicles 

 Camera images 

 Traffic data 

Each group had a range of questions ranging from the number of units in use, frequency of 

information collection, quality checking methods, and duration of data retention. The questions 

as they appeared in the questionnaire can be found in Appendix A.  

The survey was sent out to a list of 84 individuals from different road authorities, including US 

state governments, Canadian provincial and municipal governments, and a few European 

organizations. A total of 28 responses were collected. The typical survey response rate was 30%; 

therefore, the data collected from this survey can be considered adequate to draw valid 

conclusions. The location breakdown of the responders is shown in Error! Reference source 

not found..  

 

Figure 1. Location of responses 

A numerical summary of all results is provided in Appendix B. 
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DATA SUMMARY 

Road Weather Information System (RWIS) 

Types of RWIS in Use 

Collection and retention of data from RWIS stations were covered by the first part of the survey 

(Question 2). Table 1 shows the total number of responses received for each RWIS type. 

Table 1. Response count for each RWIS data type 

RWIS 

Station 

Mobile Spectral 

Camera 

IR/Temp 

Sensors 

Portable 

RWIS 

RWIS 

Forecast 

Virtual 

RWIS 

25 23 23 23 24 22 

 

Looking at the results displayed in the bar graph in Figure 2, it is evident that the most common 

method of collecting RWIS data across North America and Europe is fixed roadside RWIS 

stations, with 24 out of 25 organizations using it.  

 

Figure 2. Types of RWIS in use 

This is followed by data collection methods using infrared (IR) or other similar temperature 

sensors and RWIS forecast systems, with 70% and 63% of organizations, respectively. Other 

data collection methods, such as mobile spectral cameras (mobile RWIS), portable RWIS 

stations, and virtual RWIS predictions, are the least used methods, representing 22%, 22%, and 

18%, respectively.  
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Number of RWIS Units 

The numbers of RWIS units have been grouped into three ranges of units: 1 to 50, 51 to 100, and 

100 to 1000. As shown in Figure 3, it is evident that the most numerous type of RWIS is IR or 

other similar temperature sensors, with at least 12 organizations having 101 to 1000 units.  

 

Figure 3. Number of RWIS units of each type 

However, the most commonly used RWIS type is fixed roadside RWIS stations, with 12 

organizations using 1 to 50 units, 10 organizations using 51 to 100 units, and 2 organizations 

using as many as 101 to 1000 units. 

Frequency of Observations 

From the responses collected, it is evident that roadside fixed RWIS stations are the most 

frequently used source of data, used by 23 different organizations; followed by IR or other 

similar temperature sensors, used by 16 organizations; and RWIS forecasts, used by 15 

organizations. Furthermore, 6 organizations make use of mobile spectral cameras, portable 

RWIS stations, and virtual RWIS to gather road weather information. (Note that some 

organizations may use more than one data type; as a result, an overlap may occur.) 

According to the data displayed in Figure 4, most roadside fixed RWIS stations take 

observations multiple times an hour, more specifically one to six observations per hour. 
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Figure 4. Frequency of observations for RWIS data 

Data Storage 

As seen in Figure 5, most organizations store their collected RWIS data, with 96% of 

organizations storing data collected from fixed RWIS stations. Similarly, most organizations 

tend to not store the data received from IR or other similar temperature sensors.  
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Figure 5. Collected RWIS data storage 

Figure 6 shows that all organizations, with the exception of three, store their data as the data are 

received without averaging the data over a longer period of time.  

 

Figure 6. RWIS data observation period 
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Figure 7 shows that most organizations do not perform any sort of quality control procedures 

before storing their data, and Figure 8 sums up the data collected from all the RWIS sources into 

a pie chart to show the percentage of data subjected to quality checks before storage.  

 

Figure 7. RWIS data subject to quality control by type 

  

Figure 8. RWIS data subject to quality control 
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Figure 9 shows that most organizations store the collected data indefinitely, and Figure 10 shows 

the number of organizations that store data offline.  

 

Figure 9. Period of online storage for RWIS data 
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Figure 10. Period of offline storage for RWIS data 

Automatic Vehicle Location (AVL) 

Data Collected 

This section refers to Question 3 on the questionnaire, which covers data collected from vehicles 

equipped with AVL (GPS) and the type of data recorded, such as plow/spreader speed, spread 

quantities, position of the plow (up/down), tow-plow deployment, pavement markings, and weed 

spraying. 

A total of 23 responses were collected for this section. The first part of the question asks the 

survey subjects to specify whether or not their organization uses AVL data. Results from this 

section are displayed in Figure 11.  

0

5

10

15

20

25

30

RWIS Stations Mobile
Spectral
Camera

IR/Temp
Sensors

Portable
RWIS

RWIS
Forecast

Virtual RWIS

N
u

m
b

e
r 

o
f 

O
rg

an
iz

at
io

n
s

Period of Offline Storage

< 1 Year

1 - 4 Years

5 - 10 Years

Indefinite

Unknown



10 

 

Figure 11. Number of organizations collecting AVL data by type 

Figure 11 shows that most organizations collect plow and spreader speed, as well as spread 

quantities. However, only a few collect data regarding tow-plow deployment, pavement 

markings, and weed spreading. 

Number of AVL Units 

Figure 11 displays the number of AVL units used by each organization in four range groups: 1 to 

50 units, 51 to 100 units, 101 to 500 units, and 501 to 1000 units.  

0

2

4

6

8

10

12

14

16

18

20

N
u

m
b

e
r 

o
f 

O
rg

an
iz

at
io

n
s

Number of Organizations Collecting AVL Data by 
Type

Data
Collected

Not
Collected

Unknown



11 

 

Figure 12. Number of AVL units collecting data by type 

The responses collected show that most organizations have 100 to 500 units recording 

plow/spreader speed, spreader quantities, and plow positions. 

Frequency of Observations 

Figure 12 shows the frequency of observations for each type of AVL data collected.  
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Figure 13. Frequency of observations for AVL data 

Most of the collected data are recorded one to multiple times per minute. Note that some of the 

data are collected per second and are represented separately and are not included in the “1 - 

multiple per minute” group. 

Data Storage 

As seen in Figure 14, most of the data are stored by most organizations, with the exception of a 

few organizations that do not store some data.  
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Figure 14. Collected AVL data storage 

Figure 15 shows that most organizations are not sure if the AVL data are averaged over longer 

periods.  
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Figure 15. AVL data observation period 

However, within the known data storage policies, most of the data collected through AVL are 

stored as they are without being averaged over a longer period, such as hourly, daily, or 

seasonally, except for a few cases where data are averaged seasonally or over a defined section 

of a road.  

Figure 16 shows the number of organizations that perform quality checks on the collected data 

before the data are stored. Most collected data are saved as they are without going through a 

quality control procedure.  
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Figure 16. AVL data subject to quality control by type 

Figure 17 shows that only 14% of the total data are subject to a quality check before being 

stored, whereas 57% of the data are stored as they are received without going through a quality 

control procedure.  

 

Figure 17. AVL data subject to quality control 

Figure 18 and Figure 19 show that the period of storage either online or offline is largely 

unknown. 
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Figure 18. Period of online storage for AVL data 

 

Figure 19. Period of offline storage for AVL data 
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Camera Images 

Data Collected 

Figure 20 shows the breakdown between the two sources of camera images used for collecting 

data used by different organizations, namely dash camera images and roadside traffic camera 

images.  

 

Figure 20. Number of organizations collecting images by camera type 

Figure 20 shows that only 4 out of the 23 responding organizations, or 17%, use images from 

dash cameras. However, 22 out of the 25 responding organizations, or 88%, use roadside traffic 

cameras to collect data. 

Number of Units 

The bar chart in Figure 21 shows that 10 out of the 23 responding organizations using roadside 

traffic cameras, or 43%, have at least 1 to 50 cameras, followed by 7 organizations, or 30%, with 

101 to 500 cameras.  
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Figure 21. Number of units collecting images by camera type 

Only 3 organizations, or 13%, have 500 to 1000 cameras. There are significantly fewer dash 

cameras than roadside cameras. A total of 3 organizations, also 13%, have 1 to 50 units of dash 

cameras. 

Frequency of Observations 

Figure 22 shows the frequency of observations for the dash cameras and roadside cameras.  
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Figure 22. Frequency of observations for image data 

Most dash camera observations are taken per second. Most observations made through roadside 

traffic cameras are less frequent than those made through dash cameras, with the majority falling 

in the range of 1 to 20 observations per hour. 

Data Storage 

As illustrated by the bar chart in Figure 23, only one-third of organizations using dash cameras 

store their images. However 11 out of the 23 organizations using roadside cameras, or 48%, do 

store the images, while 10 organizations do not and 2 are unknown. 
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Figure 23. Collected image data storage 

Figure 24 shows that quality checks are not performed on camera images, whether the images are 

from dash cameras or roadside traffic cameras. Quality control for camera images is not 

applicable to most of the responding organizations. 

 

Figure 24. Image data subject to quality control by type 

Figure 25 and Figure 26 show a mixture of online and offline data storage/retention periods for 

camera images. 
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Figure 25. Period of online storage for image data 

 

Figure 26. Period of offline storage for image data 
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Traffic Data 

This section covers traffic data, including traffic volume, speed, spacing between vehicles, type 

of vehicle, and travel time. 

Data Collected 

A total of 23 responses were collected for this section. The first questions ask whether or not the 

organization records data related to traffic. Results from this section are shown in Figure 27.  

 

Figure 27. Number of organizations collecting traffic data by type 

Figure 27 shows that most road authorities record traffic volume, speed, vehicle type, and travel 

time. However, only 6 out of the 23 responding organizations, or 26%, record spacing between 

vehicles. 

Number of Units 

Figure 28 shows the number of units collecting each type of traffic data.  
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Figure 28. Number of units collecting traffic data by type 

As seen in Figure 28, a large number of units collect traffic volume and speed, a moderate 

number of units record type of vehicle and travel time, and comparatively fewer units record 

spacing between vehicles.  

Frequency of Observations 

Figure 29 shows the frequency of observations of each type of traffic data being recorded.  
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Figure 29. Frequency of observations for traffic data 

Frequencies for traffic volume and speed are spread out fairly evenly across all frequency ranges. 

Spacing between vehicles is mostly recorded per second. Type of vehicle is usually recorded 

multiple times per hour. Lastly, travel time is mostly recorded per second. 

Data Storage 

The collected responses show that most of the traffic data collected are stored by the 

organizations. This can be seen in the bar chart in Figure 30.  
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Figure 30. Collected traffic data storage 

Figure 31 shows the number of organizations averaging the recorded data over a longer period of 

time. As seen in the bar chart, most organizations do average their data. However, there were a 

high number of “unknowns” among the responses.  
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Figure 31. Traffic data observation period 

Figure 32 shows that most organizations recording traffic data perform quality checks on the 

recorded data before they are stored.  
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Figure 32. Traffic data subject to quality control by type 

Figure 33 shows the total percentage of data that go through quality control before being stored. 

In total, 63% of the data are subject to quality checks, as opposed to 11% that are not. 
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Figure 33. Traffic data subject to quality control 

Figure 34 and Figure 35 show the online and offline data storage practices, respectively. Most of 

the data that are known to be stored are stored indefinitely.  

 

Figure 34. Period of online storage for traffic data 
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Figure 35. Period of offline storage for traffic data 
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CONCLUSIONS 

Frequency of Observations by Data Type 

The frequency of observations varies by device and data type. The majority of data collected 

from roadside RWIS stations is observed 1 to 6 times per hour, as seen in Figure 4. AVL data, 

regardless of type, are most frequently observed 1 to multiple times per minute, as seen in Figure 

13. Roadside camera images are most frequently observed 1 to 20 times per hour, and dash cams 

are most frequently observed per second, as seen in Figure 22 . Finally, traffic data observation 

frequencies vary significantly among data types, as seen in Figure 29. 

How Data Are Stored 

Only 24% of data types are subject to quality control checks, as shown in Figure 36.  

 

Figure 36. Data subject to quality control by device type 

RWIS data are typically subject to more quality control than other data types. It is important to 

note that a significant number of organizations are not aware of quality control practices.  

The majority of data for which the data retention period is known are stored indefinitely, either 

online or offline, with the exception of camera images, which are most commonly stored for less 

than one year, as shown in Figure 37.  
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Figure 37. Period of storage by type 

Similar to quality control, it is important to note the number of “unknown” responses, which 

could indicate a lack of policies regarding the period of data retention. 
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APPENDIX A. SURVEY QUESTIONS 
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APPENDIX B. ROAD AUTHORITY SURVEY RESPONSES 
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