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This Presentation will cover
• Concept of winter performance measures
• Transition from testing to implementation
• Growth of the system
• Results of the implementation
• What the future looks like 

Please ask questions 
during presentation!
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The concept of winter 
performance measures using RWIS 
data originated in District Five by 

District Engineer Ed Bala

Ed’s objectives
• Normalize the events 

through a storm severity 
formula

• Index performance to 
compare between 
foreman areas

• Identify Best 
Management Practices 
and share among all 
crews

• Evaluation took three 
seasons
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*

*In a collaborative partnership with ITD, Vaisala 
automated the winter performance measure 
program developed by ITD

*Vaisala owns the intellectual property rights 
and is free to offer this Navigator product to 
other customers

*ITD is not charged additional fees beyond the 
basic data hosting contract fees 



How does the RWIS site work?

• Atmospheric sensors
• Uses non-invasive 

pavement sensors
• Samples a wheel 

track
• Measures the snow, 

water and ice water 
equivalent layers 
along with surface 
temperature and 
color of roadway

• Uses algorithm of 
sensor information to 
determine grip 
coefficient (friction) 
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WPM RWIS Sensor Array 
includes
• DST 111 Surface temperature
• DSC 111 Surface condition
• HMP 155 –Air temp/humidity
• WMT 700-Wind Speed
• PWD 12 Precipitation/Visibility 
• Axis camera -Raymax 

Illuminator
• RPU Capable of Additional 

Sensors

Additional Sensors
• Barometric Pressure
• Sub surface
• SR 50 Snow height

Communications options
• Cellular preferred
• DSL
• Satellite 

Power
• AC preferred
• Solar
• Fuel Cell
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Ensuring sensor accuracy of data

Three processes evaluate the data accuracy
• Vaisala data hosting contract requires contractor to 

create a Service Request investigation when the 
sensors fall out of threshold parameters. Automated 
fault alerting system in place. 

• ITD Mobility Services section performs daily 
observations of missing and questionable data. 

• District are responsible for owning their own data, 
this requires each foreman areas to review the data 
and challenge any suspect and notify the Mobility 
Services section. 

• Each site has preventative maintenance done every 
fall and all calibrations are verified or reset.  This 
occurs for all ITD ITS devices statewide through the 
ITS maintenance contract. 

• Remote calibrations can occur throughout the year 
when questionable data is observed. 
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Collecting the Data
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Two Maintenance Concepts

• Anti-icing or Ice Prevention, pre-treating the highway in 
advance of the storm, based on forecasts and experience

• De-icing, road chemical treatments during and after storm 
events

• A combination of both approaches are usually employed  



Implementing the System Statewide Fall of 2011

The objective was to 
measure how quickly the 
snow /ice surface was 
reduced and good traction 
(grip) surface restored

Utilizing the storm severity  
index and comparing it to 
the duration of time it took 
to recover, ITD could 
determine how effective  
the deicing process through 
a Winter Performance Index
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The WPM Formulas 
(calculated for each winter storm event)

• 2011-Winter Performance Index = 

Duration of time (hours) the grip is below 0.60 divided by the 
storm severity index. 

• Storm Severity Index =  

Wind Speed Max (mph) + Water Equivalent Layer Max (mm) + 
300/Surface Temperature Minimum (degrees F)

• 2012-Mobility Performance Index =  

% Time Grip above 0.60 when surface layer is below freezing 
(32 degrees F,  zero degrees C) 

The storm severity index was develop as a empirical formula 
by Ed Bala, District 5 Engineer
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Actions

• Development of Mobility tracking (second performance index)

• Construction of additional RWIS (57>>125)

• Statewide tour for training, develop training materials

• Improved feedback to crews and automated reports



Building the Automated Reporting

2011 required hundreds of labor hours to gather the information and 
enter the data into an excel spread sheet for scoring. 

2012 with the addition of the Mobility index and inconsistency 
with human interpretations of graphs, ITD needed to automate 
the reporting. This required developing program logic to 
automate the event tracking.

Identifying a event
• Any event above 32 degrees considered non treatment 

event
• The event had to exist for more than two consecutive 

polling cycles (30 minutes) to start recording the event 
along with moisture on the surface below 32 degrees

• A grip value had to be determined to separate the two 
WPM, 0.60 grip coefficient was identified

• When to conclude the event, temps below 32 degrees 
and the absence of moisture on the surface

• Eliminating the non-required response events
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Breaking down the scoring

1) Each line is a change in surface conditions, each block is a storm 
event

2) Storm severity index derived from conditions (typically ranges from 
10 to 100) 

3) WPI Index for deicing- derived from time divided by storm severity
4) Mobility index-percentage of time the grip is above 0.60
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Why Breaking it Down by Change in 
Conditions? 

• ITD wanted to put the decision making in the field using the 
best information available

• The maintenance crew can track transition points of surface 
conditions to critique with applications and products utilized 
along with timing 

• To get better we must understand what we are doing and how 
that is achieved

• Expand the desirable result time and minimize the undesirable 
storm event conditions 

Understanding the storyline of the event allows 
crews to manage the next events better! 

WSRTTIF June 2015 20



Some Weather Events that are Exempted for the WPM Scoring

Anytime the precipitation is not “adhering” to the roadway surface
• Drifting
• Powder snow

WSRTTIF June 2015 21



Weather Events that are Modified for the WPM scoring

• Hydroplaning 
• Frost events leading 

into storm
• Drifting/Powder 

events that are 
adhering to the 
roadway

• Fog events that affect 
the non-invasive 
sensor readings

• Sensor errors during 
events

ITD views the WPM as an evolving system with the goal 
being a 100% automated system.  Annual discussion 
with the vendor(s) include modifications for 
functionality and improved reporting. 
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The WPM objectives were to utilize the best practices based upon 
recognized success from the indices. This resulted in adaptation of 
those practices to provide improved and more consistent 
operations statewide 

Unknowns were:

• If it would increase  operational costs

• How long would it take to get statewide buy-in

• How big of role would it play on winter accident numbers

• Would there  be a return on investment? 

The System is in Place
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The WPM Implementation Results Through Four Seasons, 
Statewide Totals

Mobility Index = percentage of time grip maintained above 0.6 
when surface layer is below 32 degrees
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The results through four seasons the WPM implementation

Established consistency for operations and customer service 
statewide

WSRTTIF June 2015 25



The Maintenance Costs Results Through Four Seasons  
of the WPM implementation
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The ability to track the costs associated with accomplishments is 
critical. ITD tracks a variety of winter activities.

M331-Plowing and/or applying abrasives with or without chlorides
M332-Plowing and/or applying chlorides only
M333-Storm patrolling
M334-Other winter maintenance work, rotary, v-wing, snow cat 
trenching
M335-Cleaning equipment and facilities post storm
M336-Anti-icing prior to the storm
Production activities
M337- Blending anti-skids with chlorides
M338- Blending salt brine
M339-Transporting products to facilities
M340-Blending inhibited brine

Tracking to this granular level allows ITD to combine different 
activities into BMP and assess the actual costs of multiple 
strategies utilized. 
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So how is WPM impacting winter accidents on adverse surface 
conditions?

ITD was improving surface conditions during storm 
events but how much benefit were the users receiving? 
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Breaking Down the Winter Accident Chart

2010/11 season was the last year without WPM program
Accidents on adverse surface conditions were 1962 incidences

2011/12 first season WPM deployed: 834 accidents
2012/13 second year: 972 accidents
2013/14 third season: 930 accidents

50% reduction in accidents from the base year in consecutive 
years. 

To normalize the storm events occurrences ITD averages 3 year 
blocks of time. The blocks will be consecutive years and ITD will 
eventually move away from  individual years and only track 
three year blocks. 

Block one: First three seasons average 1256 accidents
Block two: Last three seasons average 912 accidents

Three season accident reductions was 27%
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Societal Savings from Accident Reduction

Using the  federal guidelines for accident severity and associate costs, 
accidents in Idaho average $72,000 each.

The three year block indicated a 27% reduction in accidents or 344 
accidents. 

Return on investment for accident reduction was $24.7 million. 

The investment into the entire RWIS network since 2006 is estimated at $16 
million.  
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Return on Investment

Operational costs/savings
• Entire RWIS build out 

$16 million over 8 
years. 

• Three years operational 
savings $13 million

• Reduction of part time 
employees-savings 
reverted back to full 
time employees as 
raises.

Societal savings from 
reduction of accidents
• 342 accidents x $72,000 

= $24.6 million
• Improved travel 

conditions and time for 
commerce-unknown

WSRTTIF June 2015 33



Bonus!
• Automated road reporting 24/7/365 every fifteen minutes
• AVL/RWIS integration for critiques
• Operators understanding of winter operations increased many fold
• Automated alerting systems to other ITS platforms
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What the Future will Bring!

• Automated Critiques
• Hybrid RWIS/ITS locations
• MDSS based upon actual treatment and success criteria
• Automated data collection and elimination of manual reports
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Automated Critiques
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Why are Automated Critiques Needed?

• For ITD to get better it must assess the success of every application, this 
will allow the crews a better understanding of how the product reacted 
with the storm event elements

• Manually critiquing is very labor intensive and requires considerable 
amount of subject matter skills to  be accurate

• Automation will allow for quick results for review and provide 
recommendations for future events

• Recommendations can occur quickly with automation of critiques to 
provide operators critical information to improve their opportunities for 
success 
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Hybrid RWIS Locations

Building additional functionality into our network by combining 
ITS systems
• RWIS with wind alerting system to advance warning signs 

(D4 Perrine and Hansen bridges)

• RWIS  with Avalanche D2 US Lolo pass US 12 Idaho/Montana 
border

• RWIS with visibility alerting system to advanced warning 
signs (D6 I-15)

• RWIS with heads up display system (D5 I-86)

• RWIS with surface condition alerting to DMS (D1 US 95)

• RWIS with automated traffic recorders statewide
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Lessons Learned 

• The system has outgrown the tech support going from 57 
sites to 125.

• Hacking is becoming more of an issue locking up sites. 
• Acceptance of the system is more receptive to new hires 

than veterans
• The system will need to continue to evolve through 

version updates annually
• Crews are very receptive to the sites once effective BMP 

are used from the critiques performed. Demand for new 
sites surpasses the funding. 

• Manual quality control is required to validate sensor 
readings daily

• The system has far exceeded our expectations through 
bonus benefits and now is part of our compensation 
packages for employees 

• System replacement components need to be on hand 
and life cycles of sensors must be known. 

• Vendors will work together to promote systems. 
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Questions?

Bob Koeberlein
HQ Operations Engineer
Boise, ID
208-334-8487
Robert.koeberlein@itd.idaho.gov

Dennis Jensen
Mobility Services-Winter Maintenance 
Coordinator
Idaho Transportation Department
Office 208-334-8472
Cell 208-901-1100
Dennis.Jensen@itd.idaho.gov

Ed Bala
District Five Engineer
Idaho Transportation Department
Pocatello Idaho 83294
Office 208-239-3327
Ed.Bala@itd.idaho.gov
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