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Reliable 
Observations



Airports

▪Runway Weather

▪Atmospheric Sensors

▪Lightning

▪How it impacts 

operations



HOW ARE TODAYS SENSORS USED?



Dynamic Message Signs

▪Alerts the Public

▪Triggered by Data



VARIABLE SPEED LIMITS



British Columbia

British Columbia is making huge advancements in winter 

maintenance



Incorporating new methods and programs also 

required new technologies



Variable Speeds Based on Conditions 
(wind and visibility) and Grip

The data from these sensors are also used in treatment decision making and 

performance measurement



Case study: Colorado DOT
▪ Weather related hazard

▪ Plowed snow accumulated on a blind curve on a 

busy highway just outside of Aspen, Colorado.  

▪ Snow would melt during the day and refreeze after 

road became shaded later in the day.

▪ CDOT noticed  numerous crashes were occurring at 

this curve despite generally good driving conditions

▪ They concluded that drivers were traveling at a 

higher rate of speed in good conditions, and were 

not prepared for the refreezing snow and ice 

conditions once they entered the turn.

▪ Solution: 

▪ Station installed with remote sensor at curve 

location. Sign located well before curve to advise 

drivers of hazard ahead

▪ Results

▪ 80% reduction in accidents

▪ Before system average of 15 accidents per year

▪ After ~ 3 accidents

▪ Approximately 12 accidents saved every year

▪ Assuming 2 serious and 10 slight injury accidents

▪ Saving of (2x$216k)+(10x$80k) = $1.232M per annum

▪ Estimated 15:1 return of investment in 1 year



Oregon variable speed limit 
▪ In a first of its kind project in Oregon, Oregon 

Department of Transportation highway managers are 

testing new variable speed signs on Interstate 84, to 

provide what authorities call a greater margin of driving 

safety during winter weather.

▪ ODOT crews installed variable speed signs in a critical 

thirty-mile corridor of Interstate 84 from Ladd Canyon to 

Baker City.

▪ “These electronic message boards indicate a safe speed 

limit for vehicles when weather conditions turn adverse. 

Computers collect data regarding temperature, skid 

resistance (ice) and average motorist speed to 

determine the most effective speed limit for this area, 

and then present that speed on the variable speed 

signs,” according to an ODOT news release.

▪ “This gives motorists additional information about their 

drive in order to remain safer on the highway. The signs 

will lower and raise speeds automatically to meet 

observed conditions on the roadway,” the release 

added.



AUTOMATIC VEHICLE LOCATION



Huge Advances in AVL

➢Accident management tool

❖When, Where, ect.

➢Inventory control tool

❖Calibration of Trucks

➢Complaint resolution tool

❖When, Where, ect.

➢Route monitoring tool 

❖Is there a quicker way

➢Customer support

➢Contractor oversight

➢Real-time data and Images



Iowa DOT Dashboard Cams



Minnesota Displays the Latest Image along with 
Several Previous Images



Reviewing data individually with grip
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Would anti-icing have had an impact here?
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The pink line is grip and the red line is pavement temperature.

Combining AVL with Weather Data to Measure 
Performance



DATA FROM THE TRUCK IS SHOWN ON THE ROAD 

CONDITIONS PAGE



THE PERFORMANCE DURING A STORM IS EASILY 

SEEN



DSC111 – Road State Measurement

▪ Based on active transmission of infrared light 
beam (eye safe lasers) and detection of 
backscattered light

▪ Uses selected wavelengths to independently 
measure water, ice and snow thickness

▪ Nominal sensitivity of 10 µm or 0.01mm or 
0.000394”

▪ Or a resolution that is 8 times smaller than the 
average width of a human hair (ranges from 18 to 
180 µm)

▪ (a water layer thickness of 30 µm or 1/1000” is 
enough water to leave a clear tire track mark, thus 
is a good threshold from moist to wet)

▪ Measurements of dry, moist, wet, ice & snow/frost

▪ Road area sensed is approximately 1 Sq Foot

Human Hair



Storm Performance Index
▪ What is it?

▪ A numerical value – estimates winter maintenance performance

– Data comes from RWIS sites

▪ How is it calculated?

▪ There are 3 main parts to the Index:

▪ Storm Severity Index =  WS (Max) + WEL (Max) + 300/ST (Min)

– Where the following units are used:

– WS = Wind Speed (mph) 

– WEL = Water Equivalent Layer (millimeters)

– ST = Surface Temperature (degrees F)

– [Index range is 10 to 80 for typical storm events with severe cold and high winds running as high 

as 500] 

▪ Winter Performance Index = Ice-Up Time (hours) / Storm Severity Index

– Where:

– Ice-Up Time is when the grip is below 0.6 for at least a 30 minute period

– The goal is to have a Winter Performance Index of 0.5 or less.

▪ The Winter Mobility Index (0-1.00) 

– Derived using the percentage of time the road conditions did not significantly impede mobility during a 

storm event (safe “grip” value) when precipitation was on the surface with below freezing surface 

temperatures being observed.



Storm Performance Index – How did we do?
▪ The input parameters are run through an algorithm that produces an index………

Mark DeVries25



Storm Performance Index
▪ The input parameters are run through an algorithm that produces an index………

10 to 80 for typical storm

Up to 500 for storm events with severe cold and high winds 



▪The Winter Mobility Index (0-1.00) is 

derived using the percentage of time 

the road conditions did not significantly 

impede mobility during a storm event 

(safe “grip” value) when precipitation 

was on the surface with below freezing 

surface temperatures being observed.

The Mobility Index 



ITD RWIS - Performance Index Results

For RWIS Highway 

Segments
Benefits for Crash Reduction
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ITD Return on Investment

Season/new 

WPR  sites

Annual 

Crashes  

pre data

Annual 

Crashes 

post data

Annual Net 

Difference 

Return on 

Investment

2011-2013/9 109 34 75 33.7

2012-

2013/24

192 113 79 13.3
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Assuming 10 year service life of RWIS site,

2011-2013     ROI = 75 x 72,700/((125,000/10+5,500 ) x 9 ) = 33.7

2012-2013     ROI = 79 x 72,700/((125,000/10 +5,500) x 24) = 13.3



The Performance numbers

▪In the words of DOT maintenance staff:

▪They indicate how effective we were

▪.50 -.70 is about what mother nature earns

▪Below .50 indicates we helped

▪The lower the performance index number the more we 

accelerated the removal of ice and snow

▪.70 or higher may indicate we compacted the snow or prolonged 

the ice.



Lightning

Vaisala's U.S. National Lightning Detection Network® (NLDN)

-24/7/365

-Operational for over  25 years

-Most scientifically validated detection system

-Monitors Total Lightning activity

-Software solution sending text & email alerts



FHWA Pathfinder Project

▪https://ops.fhwa.dot.gov/publications/fhwahop16086/fhwahop16086.pdf

▪Fundamental Principles:

▪ Collaboration Across the Road Weather Enterprise (DOT’s, NWS, Private Weather Companies)

▪ Consistency of Message about the Weather and its Impact on Roads
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https://ops.fhwa.dot.gov/publications/fhwahop16086/fhwahop16086.pdf


9/11/2017 [Name]33



Overview - Vaisala Pathfinder Approach

▪Allow for increased utilization of NWS forecast content in Decision Support System 

offerings

▪ Improve consistency of forecast information

▪ Drive unique value-added models with NWS forecast information

▪ Integrate NWS textual forecast products

▪ Integrate NWS collaboration tools, such as NWSChat

▪Collaborate with NWS Offices in support of DOT Objectives

▪Vaisala is able to Work with NWS and also 3rd Party Weather Forecast Service 

Providers

9/11/2017 [Name]34



Vaisala Pathfinder Concept – Further Detail

▪Vaisala Decision Support System / Display

▪ Atmospheric forecast information and supporting products sourced from NWS (e.g. NDFD and/or 

other products)

▪ Incorporation of NWS Tools, such as NWSChat

▪ Can include specialized tools, such as pavement models (available for both the maintenance 

agency and the NWS to view)

▪ Non-operational consulting services (e.g. consultative reports, performance measurement, 

optimization)

▪NWS Continues Providing IDSS and Forecast Support to the DOT/Agency

▪Local NWS WFO(s) given login access to private sector display systems (including 

pavement model results) for supplemental guidance (upon DOT authorization)

▪Vaisala helps provide guidance on application of information to DOT operations
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Simplification and Display of NWS 
Watches/Warnings/Advisories
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Integration of NWS Forecast Data
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Atmospheric Forecast 

Information from NWS (via 

NDFD) is Available in 

Display…

…and can also be Used to 

Drive Specialized Models 

and Decision Support 

Tools, such as a 

Proprietary Pavement 

Forecast Model



Integration of NWS Textual Forecast Products
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Integration of NWSChat
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