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RWIS and Winter Maintenance operations -
The benefits are clear.
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SIRWEC 2016

Table 1 shows a comparison of  
benefit/cost studies across the world. 
Values range from 2:1 to 18:1 but it is 
likely that a ratio of 8:1 is typical for UK

…quantify the cost-effectiveness of RWIS. Results show that 
after the implementation of the two RWIS stations, 41.91% and 
26.15% of inclement weather collisions have been reduced. The 
benefit-to-cost ratio (BCR) for these stations is 39.97 and 9.83, 
respectively, indicating RWIS is an economically viable 
countermeasure and hence the transportation agencies can be 
more confident while allocating funds for its implementation.

TRB 2021

2002

https://westerntransportationinstitute.org/wp-content/uploads/2016/08/4W1576_Final_Report.pdf
https://www.researchgate.net/publication/254700192_PERFORMANCE_AUDIT_METHOD_FOR_WINTER_MAINTENANCE
https://sirwec.org/wp-content/uploads/2022/04/FtCollins-D-004.pdf
https://annualmeeting.mytrb.org/OnlineProgramArchive/Details/15490
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Even at site specific 
level
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RWIS data allows an evidenced based 
approach
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• Monthly data 2014-2021 Sagan, Sweden
• Analysis shows clearly that relying on 

temperature alone to make treatment 
decisions will significantly overestimate the 
problem

• Whilst just treating when RST is below zero 
AND there is precipitation falling will 
significantly underestimate the need for 
treatment

• Baseline can be determined by RST below zero 
and surface state NOT DRY = Ice potential

• These measures can then be utilised as a 
simple KPI to understand the effectiveness of 
the treatment regime
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RWIS into the future 
The transportation transformation
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The future 
goal

• Driving is increasingly automated with 
vehicle relying on sensors for situational 
awareness

• Additional information comes into 
vehicle from other connected vehicles, 
internet and roadside infrastructure

Today
• Human driver has full responsibility for all 

decisions.
• Information is gained visually from 

outside the vehicle or from radio

Near future / 
Now?

• Human driver has full responsibility for all 
decisions.

• Information is gained from in vehicle 
applications and mobile phone apps

• Data gets into vehicles from other 
vehicles, internet or roadside broadcasts

As connectivity 
and automation 
become common 
place the need 
for external 
information to 
underpin safe 
operations will 
increase.



Restricted

Future Mobility needs weather information
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• As vehicles start to rely more on 
their sensors weather starts to 
play a critical role in how and 
when they can operate in 
automated modes

• Like the human driver poor 
visibility affects the vehicles 
ability to “see” properly and can 
mean that they will need to drop 
out of auto-pilot back to manual 
driving

• Critical to safety will be accurate 
and timely observations

https://www.hi-drive.eu/app/uploads/2022/10/230125_HI-D_Factsheet_1.0.pdf
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Weather impacts on vehicle sensing
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• Many sensors are affected to lesser or 
greater degree by weather

• Precipitation is particles of differing 
size and densities moving in the field 
of view effectively obstructing the 
target

• To enable sensing in all conditions 
then multiple methods need to be 
deployed and fused by each vehicle 
(E.g. Lidar, Radar, Computer Vision etc)

• RWIS can play a major part in assisting 
situational awareness

Source, DENSE: Environment perception in bad weather - first results; Werner Rittera, Mario 
Bijelica, Tobias Grubera, Matti Kutilab and Hanno Holzhüterc
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4 key areas of concern for automated driving

Atmospheric derived obscuration
• Particles in the air within the field of sensing that can be caused by meteorological factors such as 

fog or heavy rain or snow. Also, will include obscuration through smoke or dust.

Road weather surface condition
• Any weather-related contaminant on the road surface from thin films of water, ice or snow through 

to standing water or snow drift

Secondary weather phenomena
• Spray being created by traffic passing through standing water, sun reflection off wet or icy surfaces

Landscape alteration
• Wet objects changing luminosity or refractive properties, snow covered objects effectively moving 

position, road markings covered in snow

8
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Direct I2V communications
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1. Weather detected by static observation network

2. Data passed to numerous Road-Side Units (RSU’s)

3. Real time observations offered to all connected vehicles approaching hazard area

4. Each vehicle makes its own decision on action or no action depending on its own requirements

5. RWIS always reporting ➔ constant situational awareness
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Hybrid cloud and infrastructure weather
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Summary
• RWIS have proved their worth over the years with respect to winter maintenance activities
• This will always be required as underpins an efficiently operating transport network
• However, as technology marches on, the road weather station will increasingly have another 

supporting role to play
• Sensing technology on vehicles is vulnerable to severe weather and to maintain safety, high 

accuracy and high availability of observation is required. 
• This will allow vehicles to operate in safety, whilst helping to realise the goals of Vision Zero 

through applied technology in ever more sophisticated vehicles



Thank you!

Contact details: 
Petteri Leppänen, Senior Sales Manager, Vaisala
Petteri.leppanen@vaisala.com 
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