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Aurora Program        minutes 
 

Aurora Board Meeting 
March 17-20, 2014 – Boulder, Colorado, USA 

 
Individuals Participating in the Meeting: 
 
Jason Norville, Pennsylvania DOT 
Tina Greenfield, Iowa DOT 
Max Perchanok, Ontario MOT 
Jack Stickel, Alaska DOT&PF 
Travis Lutman, North Dakota DOT 
Jeff Williams, Utah DOT 
Thomas Lyden, Ohio DOT 
Dawn Gustafson, Michigan DOT 
Jimmy White, Virginia DOT 
Curt Pape, Minnesota DOT 
Ron Hall, Kansas DOT 
Mike Adams, Wisconsin DOT 
Steve Hancock, California DOT 
Simon Walker, British Columbia MOT 
Kathy Ahlenius, Wyoming DOT 
David Reeves, Colorado DOT 
Alvin Stamp, Colorado DOT 
Matt Becker, Colorado DOT 
Sheldon Drobot, NCAR 
Amanda Anderson, NCAR 
David Gochis, NCAR 
Roemer Alfelor, FHWA 
Chris Albrecht, Iowa State University 
 
I.  Open and General Items 
 
Aurora Program chair Jason Norville began the meeting by briefly reviewing the agenda, which 
was then formally approved by the board as the week’s order of business. A copy of the agenda is 
attached to these minutes. 
 
II.   Project Updates 
 
Chris Albrecht provided a detailed summary of the program’s 16 ongoing research projects. A copy 
of the summary is attached to these minutes as Attachment A. Details of resulting project 
discussions follow:  
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Project 2007-05 – Multiple-Use ITS Data Collection Practices: Chris Albrecht noted that he 
was currently drafting the final project report based on numerous agency interviews he had 
conducted in late 2013 and early 2014. The draft final report should be completed and ready for 
project team review by late April, he added. After a lengthy review of the preliminary findings and 
subsequent discussions, a few agencies recommended other potential case studies to consider 
under this effort. Chris noted that he would follow-up with each agency and add any pertinent 
information to his report. Chris also noted that this effort should be fully complete by the end of 
June 2014, with no additional funding needed past the $15,000 original allocation/budget. 
 
Project 2009-01 – Summary and Comparison of Agency Experiences with Sensors: Next, 
Chris Albrecht and Dawn Gustafson briefly reviewed this project, noting that Tina Greenfield was 
currently updating the project spreadsheet with Iowa DOT’s experiences with environmental 
sensors. Chris also noted that the project was approximately 95% complete and would not be using 
the $5,000 in allocated funds. He also expected that this project would be closed out by the end of 
June 2014. 
 
Project 2010-03 – Results-Based Winter Road Maintenance Standards: Max Perchanok 
briefly reviewed progress on this effort being conducted by the University of Waterloo, noting that 
it was now approximately 90% complete. He also noted that the Waterloo research team had 
updated the entire board on its progress during a recent web meeting. Chris Albrecht also noted 
that the $155,000 project is scheduled for completion by the end of September 2014. A short 
discussion followed, wherein Max Perchanok noted that he may have some additional work that 
could be accomplished under an extension of this contract. Chris noted that he would work with 
Max to investigate this possibility in the coming weeks. 
 
Project 2010-04 – RWIS Sensor Density and Location: Max Perchanok then reviewed the 
background of the other University of Waterloo research effort; noting that the research team had 
completed the literature review, web-based survey, and a preliminary model. Overall, he noted, 
the research project was about 50% complete, with only a small portion of the $100,000 
allocation/budget being spent and billed to date. Max also noted that this effort should be 
completed in by the end of March 2015. 
 
Project 2011-02 – RWIS Training Tool: Tina Greenfield reported on this research effort, noting 
that the project was well underway and progressing smoothly with Iteris/Meridian as the 
contractor. She added that the estimated project completion date was the end of June 2016. In 
addition, a few project details were discussed by the attendees. Chris Albrecht also noted that the 
project allocation/budget was $265,000, with only a relatively small portion of that being spent 
and billed so far. 
 
Project 2011-05 – Funding Source Identification: Jack Stickel and Chris Albrecht reviewed the 
scope of this project. Chris Albrecht noted that he would work with Jack and InTrans staff to set 
up a new knowledge base page that covers the goals of this effort. Chris added that this effort, 
which would not ultimately use any of the allocated Aurora funding of $5,000, would be completed 
by the end of June 2014.  
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Project 2012-01 – Validate the Accuracy of Pavement Condition Predictions from Various 
Sources, Phase 1: Max Perchanok briefly reviewed the background to this effort, noting that the 
project was still in the RFP stage. He also noted that $100,000 had originally been allocated for 
this overall effort, but that this project number, Project 2012-01, should now cover only the first 
phase. He estimated the first phase to cost around $30,000. Max noted that this “phasing’ would 
be necessary in order to accommodate the schedule for the close-out of the “old” Aurora program, 
with the second phase to be completed under the new TPF program number. After a lengthy 
discussion by Max and the rest of the board concerning the first phase RFP and scope of the overall 
effort, it was agreed that the second phase should be funded for $105,000, which would require an 
additional $35,000 above what was originally allocated. The board voted to approve the additional 
allocation, with $30,000 allocated for the first phase under Project 2012-01 and $105,000 allocated 
for a second phase under the new TPF number. Chris Albrecht noted that he would update all 
Aurora records to reflect this change and allocate the second phase funding under FY2014 and FY 
2015 as needed depending on available funding. 
 
Project 2012-03 – Cameras and Operational Impacts of Remote Road Conditions: Travis 
Lutman and Jeff Williams both discussed this project, noting that the research team from BYU 
was making good progress. Overall, Chris noted, the project was currently about 80% complete 
and was scheduled for completion by the end of June 2014, with no additional funding needed past 
the $25,000 original allocation/budget. 
 
Project 2012-04 – Communicating and Publicizing Road Weather and Operations 
Information: Chris Albrecht noted that he and Joe Doherty had a meeting to discuss the scope of 
this effort, wherein they had revised the scope to accommodate an RFP and suggested additional 
funding to support it. Due to the close-out of the “old” Aurora Program, Chris suggested that this 
effort be divided into two phases or narrowed in scope, with $15,000 allocated to a literature search 
or state-of-the-practice review that could serve as a basis for further research. After a lengthy 
discussion by the board, it was agreed to reduce the funding amount to $15,000, with future 
funding and work contingent on results of this search. Chris Albrecht noted that he would update 
all Aurora financial records to reflect this change. 
 
Project 2012-05 – Seasonal Weight Restrictions Demonstration: Chris Albrecht and Max 
Perchanok reviewed the background on this project, noting that the RFP had been advertised with 
four proposals received and rated by the project team. A proposal led by the USDA was selected, 
but there has been some difficulty in the contracting process so far, Max added. In addition, Chris 
noted that Iowa DOT had asked that this effort be split into two phases to accommodate the “old” 
Aurora close-out, with $50,000 allocated for a first phase and another $200,000 allocated under 
FY2014. Finally, Max noted that if contractual issues could not be worked out soon, the team 
would consider moving on to the second highest ranking proposal to put under contract. 
 
Project 2013-01 – Fourth Peer Exchange: After a short discussion by the board, Chris Albrecht 
noted that this effort was essentially complete, with just the final payment from Minnesota DOT 
on behalf of Clear Roads (for their portion of the event expenses) pending. The group agreed to 
wait to vote on closing this number out until the payment is received by the Iowa DOT. 
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III.   Project Updates (continued) 
 
Project 2013-02 – Transition of Clarus to MADIS: Jack Stickel briefly reviewed the overall 
intent of this effort, noting that it included adding missing RWIS sites to the MADIS system, 
updating metadata, and participating in the MADIS Surface System web reviews. Chris Albrecht 
noted that the project was almost complete and would likely not be using the $5,000 in allocated 
funds. He also expected that this project would be closed out by the end of September 2014. 
 
Project 2013-03 – Improving Real-Time Traffic Speeds for Performance Measurement: Tina 
Greenfield briefly reviewed this effort. She noted that a sole-source contract with Iowa State 
University’s Statistics Department for $117,457 was now in place. Chris Albrecht noted that the 
project could likely involve a second phase of additional work, but that no funds have been 
approved or allocated to date. He also noted that future funding and work would be contingent on 
results of this initial effort, which should be completed by the end of March 2015. 
 
Project 2013-04 – Quantifying Salt Concentration on Pavement, Phase 1: Max Perchanok 
briefly reviewed the scope of this effort, noting that the RFP to cover a literature search and 
technology review should be ready for advertisement very soon. Chris also noted that the allocation 
for this first phase was $35,000, with a second phase funded for an additional $115,000 under the 
new TPF number as Project 2014-02. 
 
Project 2013-05 – Knowledge Base Content Management: Chris Albrecht noted that the initial 
part of this project, updating the knowledge base site with a new format, was being undertaken by 
InTrans under the administrative contract. Chris also noted that once the old content is all moved 
to the new site, ongoing maintenance and marketing will still be needed. A lengthy discussion 
followed concerning how to accomplish all of the goals of this project. More specifically, it was 
noted that the use of a professional web design group could be very helpful to get the site more 
activity and keep is content fresh. Chris also noted that the $10,000 project allocation alone would 
likely not be enough to keep the site active for the next few years. It was agreed that Chris would 
talk with Neal Hawkins and Colleen Bos (Clear Roads manager) about additional funding and 
other possible options. 
 
Project 2013-06 – Make Aurora Severity Index Available to Other Agencies: Tina Greenfield 
reviewed progress on this effort, noting that the project was now under contract with Accuweather. 
To date, she added, about $22,000 had been expended, with no other planned expenditures toward 
the $30,000 original allocation/budget. She also noted that this effort should be completed by the 
end of December 2014. 
 
IV.   Future Meetings and Calls 
 
Next, the board discussed potential locations and dates for the next on-site board meeting. After a 
short discussion, the board agreed that meeting in New York State during the week of October 6-
10, 2014 would be a good opportunity to meet with northeastern states. Chris Albrecht noted that 
he would investigate several locations with help from Joe Doherty; including Syracuse, Ithaca, 
Buffalo/Niagara, Albany, and Saratoga Springs. September 22-26 and September 29-October 3 
were also possible backup dates noted.  



5 
 

 
Future call/web meeting dates were not discussed, but Chris Albrecht will coordinate with the 
members to set up workable dates and times. 
 
V. Program Administration and Financials 
 
Chris Albrecht briefly reviewed the program’s member agency payments for FY1997 through 
FY2013. He noted that the close-out of the “old Aurora” SP&R number would break after 2013 
and that all membership payments for that period had been accounted for, totaling $4,622,500. 
More specifically, membership over these 17 years was broken down into three groups: 
 
 SP&R Contributions of $3,587,500 
 Cash Contributions (to Minnesota DOT) of $375,000 
 In-Kind Contributions of $660,000 
 
The board also reviewed a handout detailing Ontario’s in-kind membership contributions in recent 
years. After a short review of the in-kind efforts and planned work, the board agreed that Ontario’s 
own portion of expenditures under Project 2010-03 would cover FY2009 through FY2013, as well 
as FY2014 under the new TPF number. In addition, they agreed that Ontario’s share of work under 
Project 2010-04 would be applied toward FY2015 through FY2017. 
 
Chris also noted the remaining sources of income for the program between 1997 and 2013 that 
included: 
 
 FHWA Contribution for Project 1999-02 of $2,500 
 Miscellaneous Management Services and Billing Adjustments of $27,754 
 Clear Roads Knowledge Base and Peer Exchange Payments (from Minnesota DOT) of $63,560 
 
Overall, Chris concluded, Aurora received a total of $4,716,314 in income between 1997 and 2013. 
This is the same amount that was reported during the February 2014 board web meeting, Chris 
added, and board should recognize this amount as the final amount of income. 
 
Next, Chris reviewed the latest estimated expenditures for the same “old Aurora” period. Chris 
noted that, while most of the expenditures had been finalized and audited where necessary, he 
noted that a few of the numbers since 2007 were still only preliminary. This was due to some 
research projects remaining open to date, he added. Chris also noted that there were a few minor 
changes to the expenditures since the last reporting of these numbers due to projected project-
related expenditures. Based on these numbers, it was agreed that Aurora would most likely expend 
approximately $4.4 million between 1997 and 2013, leaving more than $300,000 unspent from 
this period. 
 
After a lengthy discussion, and noting the $300,000 likely available balance under “old Aurora”, 
the board agreed that a few increases on ongoing project funding would be considered. Chris noted 
that he would coordinate these requests. The board also agreed that these unspent funds should be 
used to pay the final two years of existing administrative services contract through 2015. 
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VI.  Member Agency Updates 
 
Next, the agencies in attendance each gave a brief review of their recent winter maintenance and 
road weather-related activities. A handout summarizing many of these activities is attached to these 
minutes as Attachment B. 
 
Alaska Department of Transportation and Public Facilities – Jack Stickel reviewed recent 
activities in Alaska, noting open polling of ESS devices and new sites to be deployed this coming 
year in Alaska. He also noted that Alaska had recently seen an RWIS avalanche detection camera 
system and an air quality non-attainment system installed. He then showed several images related 
to the avalanche system. Jack also mentioned the patent infringement case involving MDSS and 
potential testing of new weather and visibility sensors. 
 
Wisconsin Department of Transportation – Mike Adams noted that Wisconsin had experienced 
a very bad winter so far this season, likely the most severe on record. He also briefly discussed 
WisDOT’s increased use of and issues with MDSS, GIS mapping of weather and maintenance 
parameters, salt storage issues, contracting with local agencies, and power issues at rural RWIS 
locations. 
 
Pennsylvania Department of Transportation – Jason Norville reported that PennDOT had 
moved ITS activities under a new area in the past year. This was all part of a top to bottom review 
of the entire department, he added. He also discussed significant issues with PennDOT’s RWIS 
RFP, expected flooding in spring 2014, and salt storage. 
 
Iowa Department of Transportation – Tina Greenfield gave a detailed overview of Iowa’s most 
recent activities. She reported on the newly funded Iowa State university research on using weather 
data to look at safety, Iowa’s use of portable and mini-RWIS, Rainwise weather stations 
(https://rainwise.net/weather/iowadotsigourney), and many other topics. She also discussed 
mobile cameras on plow trucks and noted that Iowa DOT had recently reorganized, which created 
a more centralized office for traveler information, ITS, and emergency management. She added 
that the Iowa DOT has identified a need for contract weather support.  
 
Virginia Department of Transportation – Jimmy White briefly reviewed the latest news in 
Virginia; including a peer review that would likely involve Iowa, new RWIS sites, and significant 
cost overruns for winter maintenance. 
 
Ohio Department of Transportation – Thomas Lyden briefly reviewed the latest in Ohio. He 
noted the replacement of SCAN Web, the Snow and Ice Performance Evaluator, an upcoming 
RFP, and combining RWIS data with traffic data. 
 
North Dakota Department of Transportation – Travis Lutman reported that North Dakota has 
been installing Delcan ATMS software that will operate ESS, DMS, and cameras. Travis also 
noted that they had installed 3 new ESS sites and about 30 new camera sites in our rural areas of 
North Dakota. Finally, he discussed an AVL project that would be happening soon and would 
deploy 100 units throughout the state.   



7 
 

VII.  Member Agency Updates (continued) 
 
Ontario Ministry of Transportation – Max Perchanok reviewed MTO activities, noting that they 
had added rain gauge observations and intensity-duration curves to RWIS web site, adopted the 
Transportation Association of Canada winter road condition classification, implemented the third 
phase of RWIS seasonal loads advisory, and a conducted few field demonstrations. He then noted 
that MTO was conducting an internal review of their operations. Finally, he noted that the province 
now had 149 RWIS and 9 spring load sites. 
 
Colorado Department of Transportation – Matt Becker briefly noted that CDOT has about 120 
sites, which they are currently upgrading. 
 
Kansas Department of Transportation – Ron Hall noted that KDOT had begun upgrading RWIS 
sites with landlines to cellular communications in FY2013. This was possible due to the improved 
service across the state, he added, and has resulted in a savings of almost $14,000 per year just in 
communications costs. Ron also said that his change had helped create stability in their RWIS 
network. Ron also discussed details of the transition from ESP to Linux RPU’s in FY2014, the 
transition from the widely used break beam precipitation sensors to the Lufft R2S and the Vaisala 
DRD11 across the state. Finally, he reviewed a few other activities related to changing RPU’s and 
some sensors on the KDOT system. 
 
Michigan Department of Transportation – Dawn Gustafson noted that Detroit will be hosting 
the ITS World Congress in September 2014, adding that MDOT has put a lot of resources into the 
event. She also noted that they are moving toward forward with evaluating and installing additional 
ESS in the Upper Peninsula along with multiple projects down state. In addition, she reviewed 
MDOT use of MDSS, noting its use this very rough winter and the good feedback MDOT has 
received. Finally, Dawn noted that Michigan now has 55 RWIS sites statewide. 
 
Minnesota Department of Transportation – Curt Pape reviewed the status of pavement sensors 
and recent maintenance activities in Minnesota. He noted the expanded use of cameras at their 
sites, as well as infrared illuminators and replacement of precipitation sensors. Curt also noted that 
Minnesota now had 95 full RWIS sites throughout the state. 
 
California Department of Transportation – Steve Hancock briefly reviewed California’s RWIS 
network, noting that it consisted of 120 sites. He also noted that they are replacing several RPU’s 
in the coming months. Finally, the group discussed the use of ScanWeb and the relatively new 
Weathershare interface. 
 
Wyoming Department of Transportation – Kathy Ahlenius reviewed several current road 
weather and maintenance issues in Wyoming, including temperature mapping and use of remote 
monitoring cameras. 
 
British Columbia Ministry of Transportation – Simon Walker reviewed several issues and 
topics in British Columbia, including avalanche monitoring.  
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Utah Department of Transportation – Jeff Williams reported on the latest news in Utah. He 
noted that Utah is continuing to expand the use of traveler information across the state. He also 
reviewed details of a few specific RWIS sites of interest. 
 
VIII. 2014 Work Plan 
 
Chris Albrecht noted that the FY2014 work plan and its various sections was essentially complete 
and updated based on the extensive FY2013 format changes, except for the FY2014 research 
projects. A short discussion followed. Based on the ongoing project discussions, the board agreed 
that the FY2014 research program would be utilized by the three extensions of existing projects 
(Project 2012-01, Project 2012-05, and Project 2013-04) that were discussed earlier in the meeting. 
The budget for FY2014 would be $350,000 from SP&R funding, based on the 14 US members. 
The three new projects would be: 
 
 2014-01: Seasonal Weight Restrictions Demonstration, Phase 2 ($200,000 under FY2014) 
 2014-02: Quantifying Salt Concentration on Pavement, Phase 2 ($115,000 under FY2014) 
 2014-03: Validate Accuracy of Pavement … Predictions, Phase 1 ($35,000 under FY2014 and 

$70,000 funded under FY2015) 
 
XI.  2015 Work Plan 
 
As a result, discussion of new project ideas would carry over to the FY2015 work plan. He briefly 
reviewed the most recent list of potential ideas for FY2015, which are: 
 
 Candidate A: Review and Application of Pavement Forecast Models – This potential project 

would look at past experience of various agencies with using the available pavement forecast 
models or virtual RWIS (Metro, SnowTherm, FAST, etc.). 

 Candidate B: Review of Alternate Power Supplies – This effort would involve a small-scale 
state-of-the-practice review of available “off the grid” power options for RWIS operating in 
remote areas. 

 Candidate C: Verification of Alternative Precipitation Measurement Sensors – This 
proposed effort would look at what types of precipitation sensors are available and their 
capabilities (rate-based, presence, water equivalent, or type). 

 Candidate D: Maximizing the Use of Mobile Sensors on Various Vehicle Types – This 
proposal involves evaluating the use of the available (Vaisala, Boschung, etc.) mobile weather 
sensors in regards to vehicle type and placement. 

 Candidate E: Quality Checking of AVL Data – This proposed project would focus on ways 
to quality check AVL data to ensure useable data is obtained.  

 Candidate F: Best Practices in Data Storage – This likely small effort would review the past 
and current best practices by state in storing and archiving RWIS data. 

 Candidate G: Investigating Trends and Practices of Non-Traditional RWIS – This idea 
involves looking at the current trends, practices, and instrumentation options in the emerging 
use of non-traditional (compact, low-power, etc.) RWIS “Lite”. 

 Candidate H: Further Integration of the Knowledge Base and SICOP List – This effort 
would address integration of the functions found in the SICOP List Serve with the existing 
Knowledge Base for Road Weather and Winter Maintenance.  
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X.   National Initiatives and Partnerships 
 
Roemer Alfelor began this agenda item by briefly reviewed national-level initiatives of the FHWA 
Weather Team. Items included the road weather update document and the Clarus to MADIS 
conversion. Handouts summarizing these activities is attached as Attachment C. 
 
Dawn Gustafson again briefly mentioned the upcoming ITS World Congress in Detroit, and 
reviewed the major events planned. She encouraged the others to attend if at all possible. 
 
Max Perchanok also briefly reviewed TRB committee activities, as well as his trip to PIARC in 
February. Max Perchanok also mentioned involving PIARC, and its member organizations like 
Norway and Finland) in future Aurora correspondence and activities. The board agreed that this 
would be a good idea. 
 
XI.  I-80 Coalition Discussion 
 
The board agreed to discuss this topic at a later date. 
 
XII.  NCAR Research Presentations 
 
Sheldon Drobot briefly reviewed several research activities ongoing at NCAR, noting that he had 
asked a few colleagues to present on topics of possible interest to Aurora members. These topics 
included decision support and the connected vehicle program, dual polarization radar, liquid water 
equivalent (LWE), and hydro-modeling and flood warning systems in Colorado. Copies of the 
NCAR presentations are attached to these minutes as Attachment D. Several questions and a 
lengthy discussion followed each presentation. The board agreed that returning to NCAR on a 
regular basis would be a good practice and be very beneficial to Aurora. 
 
XIII. Communications and Outreach 
 
The board discussed contacting several potential new members; including Kentucky, Delaware, 
Wyoming, Colorado, and British Columbia. Chris Albrecht also noted that the e-news would have 
a new format and suggested that the issues come out after each spring and fall on-site board 
meeting. After a short discussion, the board agreed to this change. Chris noted that he would get 
the next e-news out in the next few weeks. 
 
XIV.  Other Business 
 
The board also briefly reviewed a few other items; including the Iwapi MDSS lawsuit, snow plow 
crashes with passenger vehicles, salt sensors installed on snow plows, and a revised mileage rate 
for driving. After a short discussion, the board agreed to use the higher rate. Chris agreed to note 
the change in rate and use it in future reimbursements.  
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Dawn Gustafson also briefly reviewed a draft document completed under the ENTERPRISE 
pooled fund that looked at warrants for RWIS implementation, as well as highway advisory radio 
(HAR) and intersection conflict warning systems (ICWS). A copy of this document is attached to 
these minutes as Attachment E. 
 
No further items were discussed, and the board meeting was adjourned. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Agenda 
 



 1

Aurora Program Board Meeting 
March 17-20, 2014 

National Center for Atmospheric Research, Boulder, Colorado, USA 
 

AGENDA 
 

Monday, March 17, 2014: 
 

 6:00 Project Mini-Meetings and Brief Review of Ongoing Projects 
 

Tuesday, March 18, 2014: 
 

 7:00 Breakfast (depart for Vaisala at 8:30) 
 

 9:00 Tour of Vaisala Facility 
 

 10:15 Coffee Break 
 

 10:30 Vaisala Development Update 
 

 11:30 Climate Change and Connected Vehicle Discussion 
 

 12:00 Lunch (depart for NCAR at 12:30) 
 

I. 1:00 Open and General Items 
 1:00 Review and approval of agenda Jason Norville 
 1:10 Review of previous minutes and actions Chris Albrecht 
 

II. 1:20 Project Updates 
 1:20 2007-05 - Multiple Use ITS Sites Jack Stickel 
 1:30 2009-01 - Comparison of Sensors Dawn Gustafson 
 1:40 2010-03 – Results Based Maintenance Standards Max Perchanok 
 1:50 2010-04 – RWIS Sensor Density Study Max Perchanok 
 2:00 2011-02 – RWIS Training Tool Tina Greenfield 
 2:10 2011-05 – Funding Source Identification Jack Stickel 
 2:20 2012-01 – Validate Predictions Max Perchanok 
 2:30 2012-03 – Cameras and Remote Conditions Travis Lutman 
 2:40 2012-04 – Communicating and Publicizing Information Chris Albrecht 
 2:50 2012-05 – Seasonal Weight Restrictions Max Perchanok 
 

 3:00 Break 
 

III. 3:15 Project Updates (continued) 
 3:15 2013-01 – Peer Exchange Chris Albrecht 
 3:25 2013-02 – Transition Clarus to MADIS Jack Stickel 
 3:35 2013-03 – Improving Estimation of Speed Tina Greenfield 
 3:45 2013-04 – Quantifying Salt Concentration Max Perchanok 
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 3:55 2013-05 – Knowledge Base Content Management Tina Greenfield 
 4:05 2013-06 – Weather Index Expansion Tina Greenfield 
 

IV. 4:15 Future Meetings and Calls Jason Norville and Chris Albrecht 
 
 

Wednesday, March 19, 2014: 
 

 7:00 Breakfast (depart for NCAR at 7:30) 
 

V. 8:00 Program Administration and Financials Chris Albrecht 
 8:00 Discussion of membership payments / contributions 
 8:15 Discussion of program expenditures and contracting 
 8:30 Discussion of management contract and old/new program split 
 

VI. 8:45 Round Robin/Member Agency RWIS Updates All Participants 
 

 9:45 Break 
 

VII. 10:00 Round Robin/Member Agency RWIS Updates (continued) All Participants 
 
 

VIII. 11:00 2014 Work Plan Chris Albrecht 
 11:00 Discussion of plan sections 
 11:15 Review of estimated budget for FY2014 projects 
 

 11:30 Lunch 
 

IX. 1:00 2014 Work Plan (continued) Chris Albrecht 
 1:00 Final review and discussion of FY 2014 projects 
 1:00 Discussion of FY 2014 project teams 
 

X. 2:30 National Initiatives and Partnerships (5 minutes each) 
 FHWA Weather Team Roemer Alfelor 
 ITS America Dawn Gustafson 
 TRB Task Forces and Committees Max Perchanok 
 AASHTO/SICOP, PIARC, SIRWEC Max Perchanok 
 AMS Mike Adams 
 Clear Roads, PNS Tina Greenfield 
 ENTERPRISE, MDSS, NTCIP Curt Pape 
 Other Initiatives/Groups All 
 

XI. 3:45 I-80 Coalition Discussion Chris Albrecht 
 3:45 Coalition objectives and Focus Areas 
 4:15 Review of activities and possible research needs 
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Thursday, March 20, 2014: 
 
XII. 8:00 NCAR/NWS Joint Meeting Discussion Chris Albrecht 
 8:00 Discussion of NCAR activities 
 8:30 Discussion of Aurora-related research 
 9:00 Discussion of possible collaboration 
 
XIII. 10:00 Aurora Communications and Outreach Chris Albrecht 
 Strategic marketing of Aurora and Knowledge Base 
 New members and associates 
 Aurora E-news 
 Friends of Aurora 
 

XIV. 11:30 Other Business All Participants 
 

 11:45 Adjourn 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A 
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Aurora Program - Ongoing Project Status 
March 13, 2014 

 
FY2007 through FY2010 
 2007-05: Multiple-Use ITS Data Collection Practices ($15,000) = 60% complete 
 2009-01: Summary and Comparison of Agency Experience w/ Sensors ($5,000) = 95% complete 
 2010-03: Results-Based Winter Road Maintenance Standards ($155,000) = 90% complete 
 2010-04: RWIS Sensor Density and Location ($100,000) = 50% complete 
 
FY2011 
 2011-02: RWIS Training Tool ($265,000) = 20% complete 
 2011-05: Funding Sources Identification ($5,000) = 10% complete 
 
FY2012 
 2012-01: Validate the Accuracy of Pavement Condition Predictions ($100,000) = 5% complete 
 2012-03: Cameras and Operational Impact of Remote … Monitoring ($25,000) = 50% complete 
 2012-04: Communicating and Publicizing Information ($30,000) = 5% complete 
 2012-05: Seasonal Weight Restrictions Demonstration ($50,000) = 5% complete 
 
FY2013 
 2013-01: 2013 National Winter Maintenance Peer Exchange ($65,000) = 95% complete 
 2013-02: Transition of Clarus to MADIS ($5,000) = 50% complete 
 2013-03: Improving Estimation … for Performance Measurement ($130,000) = 5% complete 
 2013-04: Quantifying Salt Concentration on Pavement, Phase 1 ($35,000) = 5% complete 
 2013-05: Knowledge Base Content Management and Marketing ($10,000) = 10% complete 
 2013-06: Make the Aurora Winter Severity Index Available to All ($30,000) = 50% complete 
 
FY2014 
 2014-01: Seasonal Weight Restrictions Demonstration, Phase 2 ($200,000) = 0% complete 
 2014-02: Quantifying Salt Concentration on Pavement, Phase 2 ($115,000) = 0% complete 
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Project Status Report 
February 28, 2014 

 
Project: 2007-05: Multiple-Use ITS Data Collection Practices      
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Objective: The ultimate objective of this project is to use RWIS-equipped sites for different types of 
data collection, such as air-quality and traffic; and to use existing traffic and ITS infrastructure as a 
platform for RWIS equipment. The addition of multiple intelligent transportation system (ITS) 
applications at established RWIS sites has the potential to maximize available funding, reduce 
maintenance and operational risks, and produce more robust data sets per segment. 
 
Status: 
 The effort being conducted by Iowa State University will support the overall objective of this 

project by documenting existing practices where agencies have bundled data collection sensors 
at RWIS collection sites. 

 A project team conference call was held on March 19, 2013 to discuss the initial state-of-practice 
electronic survey of agency practices. A project mini-meeting was also held on April 2, 2013. 

 Results of this project will likely be documented as part of the Knowledge Base. 
 The survey was sent to snow-ice and ITS contacts in mid-June and results were reviewed. 
 The initial list of agencies to follow-up with; including New York, Iowa, Ontario, North Dakota, 

Pennsylvania, Minnesota, Sweden, Alberta, Montana, Colorado, Utah, British Columbia, 
Ontario, and a few local agencies. 

 Chris Albrecht has made contacts and interviewed most responding agencies, with two yet to 
interview. 

 A draft of the report is underway. 
 
Approximate % Complete:   60   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $35,000 in FY 2007. This amount was reduced to $15,000 at the 

September 2010 board meeting. 
 Project Team: Jack Stickel (champion), Tina Greenfield, Joe Doherty, Curt Pape, Dawn 

Gustafson 
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Project Status Report 
February 7, 2014 

 
Project: 2009-01: Summary and Comparison of Agency Experience with Sensors    
 
Champion: Dawn Gustafson, Michigan Department of Transportation     
 
Background: This project was originally established to summarize and compare the Lufft R2S.  
Before this project began, several states had obtained and installed sensors. Ultimately, the team 
decided to proceed with this project as a summary of what sensors Aurora members have installed 
and their experiences with them. Clear Roads has a working document similar to this. 
 
Objective: The objective of this project is to develop a matrix that will summarize different 
agencies’ experiences with sensors used in road weather information data collection. 
 
Status: 
 A final detailed scope was developed and approved by the board in October 2012. Tasks are: 

1. InTrans to resend matrix to Aurora members with note added: survey results will only be 
used as an internal document for Aurora members. Please complete and return by December 
30, 2012.  (start 10-10-2012 / end 1-30-2013) 

2. InTrans will compile the responses from Aurora members and distribute the results before 
the spring 2013 meeting.  (start 2-10-2013 / end 4-30-2013) 

 A comparison matrix was developed and sent to the team for review and modified from 
comments received. A tab was added to the bottom of the spreadsheet for sensor types.   

 The spreadsheet will be resent to all Aurora members for their input, with a planned closing date 
for this project of December 31, 2013. 

 Joe Doherty updated the spreadsheet with NYSDOT history/experiences. 
 The spreadsheet will also include information on the life expectancy of ITS devices, such as 

RWIS RPUs and sensors, which would help agencies anticipate the mean time between failures 
and help agencies plan for funding, maintenance, procurement, and replacement. 

 The spreadsheet is currently being updated by Jason Norville. 
 
Approximate % Complete:   95  % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 The board agreed to reduce project funding to $5,000. 
 This project has also absorbed the goals of Project 2010-05. 
 Project Team: Dawn Gustafson (champion), Curt Pape, Jack Stickel, Joe Doherty, Tina 

Greenfield, Jason Norville 
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Project Status Report 
March 12, 2014 

 
Project: 2010-03: Results-Based Winter Road Maintenance Standards     
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status: 
 Safety analysis and modelling: 100%.  
 Mobility analysis and modelling: 100%.  
 Performance measures and service standards: 60% 

o Speed as a performance measure: compete 
o Friction as a performance measure:  70% 
o Performance standards:  70% (Literature review complete, benefit/cost analysis tool in 

progress to complete by July 31) 
o GIS system prepared to analyze system-wide impacts to changes in winter maintenance 

performance standards. 
 Road Surface Condition Monitoring, Technology, Tools  80% 

o Vaisala non-invasive sensor; complete 
o Friction trailer; complete 
o Automated video interpretation (MSc) is 80% complete and being calibrated to friction. 
o Benefit/cost of hot water sanding; complete 

 
Approximate % Complete:    90   % 
 
Barriers / Issues:  The original partnership agreement for this project ended on September 20, 2013. 
It was extended at no cost to September 2014. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 Project Team: Max Perchanok (Champion), Dawn Gustafson, Joe Doherty, Sheldon Drobot, 

Neal Hawkins, Chris Albrecht 
 Original MTO in-kind funding schedule ended March 2012. 
 Aurora funding continues to December 2013. 
 Earlier status reports incorrectly listed a Cost model as a deliverable for this project however, the 

research group is developing a cost model using other resources (MTO HIIFP for 2013-14) that 
will support the work done in this project. 

 MTO contributed an additional $50,000 for data collection related to this project, in 2013-14. 
 Results of an initial cost-benefit analysis were presented at PIARC 2014 Winter Roads 

Conference in Andorra. 
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Project Status Report 
March 12, 2014 

 
Project: 2010-04: RWIS Sensor Network Density and Location      
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Status:  
 A 2 year contract was signed on September 28, 2012 
 Work completed: 

o Literature review 
o Preliminary data collection, exploratory analysis including matching road friction and 

temperature data with topographical and geographical features 
 Analyses were completed using data from Ontario and from Minnesota using a gridded, 

approach to find the maximum benefit solution to RWIS spacing, considering the benefit of 
RWIS to minimizing maintenance costs and accidents. 

 A new, more theoretical approach is being planned that uses kriging, an analysis of the 
relationship between estimation error and spacing, to estimate optimum spacing.  The analysis 
will be underway by fall 2014 and the project is expected to be completed by late 2015. 

 
Approximate % Complete:    50   % 
 
Barriers/Issues: Work plan requires interaction with Aurora members at several intervals and will 
require scheduling at future meetings. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $100,000 in FY 2010 
 The Board voted to amalgamate 2000-01 and 2010-04 at the spring 2011 meeting because both 

the data and methods of analysis used in 2000-01 are highly suited to the objectives of 2010-04.   
 MTO funding of $55,000 for field data collection is proposed as an MTO in-kind contribution. 
 Project Team: Max Perchanok (champion), Jack Stickel, Curt Pape, Dawn Gustafson, Mike 

Adams, Jason Norville, Tina Greenfield, Sheldon Drobot, Travis Lutman  
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Project Status Report 
March 4, 2014 

 
Project: 2011-02: RWIS Training Tool         
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: It is often the case across states and even within states that winter maintenance 
supervisors or foremen do not have a consistent understanding of RWIS and weather information in 
real-world decision making.  Training may be administered but it is difficult to determine how much 
is retained, whether understanding was reached, and which parts of the training were successfully 
integrated into decision making practice. Therefore it is difficult to assess supervisor/foremen 
competency and it is difficult to tailor training to their needs. This is especially a problem when 
hiring new staff or hiring contractors because there are few tools to evaluate their ability to perform 
as required. This project involves the creation of a supervisor evaluation tool which can measure a 
supervisor’s ability to incorporate RWIS and risk management into their decision making process. 
 
Status: 
 This project is estimated to last 3 years. 
 The project is now under contract with Iteris/Meridian.  
 A project kickoff conference call was held on April 26, 2013. 
 Good progress to date. 
 
Approximate % Complete:    20   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $265,000. 
 Project Team: Tina Greenfield (champion), Max Perchanok, Mike Kisse, Jack Stickel, Mike 

Adams 
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Project Status Report 
February 28, 2014 

 
Project: 2011-05: Funding Sources Identification        
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Background: Road weather management programs and Road Weather Information Systems (RWIS) 
can tap into various federal funding sources.  This includes standard funding allocations and grant 
allocations.  These sources are not well known to all agencies.  
 
Objective: This project will compile potential funding sources and approaches that state department 
of transportation agencies can tap to fund the road weather management program. This would 
include funding partnerships, grants, standard allocations, and shared cost opportunities. 
 
Status: 
 This project will involve surveying the Aurora member agencies on the funding sources they 

use, how to tap into them, and the processes they use to secure the funding 
 This may be done internally by board members or through ISU. 
 The new surface transportation program authorization “Moving Ahead for Progress in the 21st 

Century Act (MAP-21) was signed in July 2012.  The funding authorization is for federal fiscal 
year (FFY) 2013-2014.  There have been several webinars covering funding eligibility since the 
authorization bill was signed, including ITS America: 

 A new scope was developed and approved by the board in October 2012. Tasks are: 
o Establish a Funding Source section in the Aurora Knowledge Base. 
o Review MAP-21 and reference the applicable funding avenues for RWIS technologies.   
o Provide links to applicable webinars on MAP-21 that cover ITS, RWIS, traveler information 

funding.   
o Establish an Aurora website notification process where members can add short term funding 

opportunities and have this information distributed automatically to Aurora members. 
 Jack will send information on MAP-21 funding to the team by April 15. 
 Chris Albrecht is working with Jack and InTrans staff to set up the knowledge base page. 
 
Approximate % Complete:    10   % 
 
Recommendations:           continue as planned 
      X   continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $5,000 in FY 2011. 
 Project Team: Jack Stickel (champion), Joe Doherty, Jason Norville, Lee Smithson 
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Project Status Report 
March 12, 2014 

 
Project: 2012-01: Validate the Accuracy of Pavement Condition Predictions from Various Sources 
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Background: MDSS of various types have been implemented in several agencies. They combine 
RWIS forecasts with rules of practice, real-time plow and salt records, and other information to 
predict the current and future snow/ice status of the pavement during storms. Successful operations 
require accurate predictions. There is a need to close the loop on the "open loop" status of pavement 
forecasting. This project would validate the accuracy of the pavement condition predictions and 
provide confidence in the MDSS recommendations. 
 
Status: 
 The project team identified a large number of clarifications required in the RFP and is now 

working on draft #4. 
 The current scope: 

o Requires special, iterative forecasts including both the recommended treatments and the 
actual treatments (extra cost to be paid by the highway agency with possible help from 
Aurora). 

o To be undertaken at 1 patrol route in Wisconsin and 1 in Minnesota, where the Pooled Fund 
MDSS is currently running. 

o AMEC now has their own MDSS running in Canada 
o Investigating whether Vaisala and Federal MDSS can be included for comparison (costs paid 

by the highway agency with possible assistance from Aurora). 
o RFP will list the sites and all data to be provided by the highway agencies. 
o RFP will focus on the desired outcome. Bidders will be evaluated on proposed methodology.  
o Newly available monitoring technology should make the field component of this project 

easier. 
o PLAN: complete the RFP at the Boulder meeting. 

 
Approximate % Complete:    5   % 
 
Barriers/Issues: Complex logistics involving multiple MDSS providers and multiple highway 
agencies. Delay in finalizing RFP may postpone the project by a year, since all aspect must be in 
place by late fall to collect winter data. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $100,000 in FY 2012. 
 Project Team: Max Perchanok (champion), Dawn Gustafson, Tim Peters, Curt Pape, Mike 

Adams, Tina Greenfield, Gabe Guevera 
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Project Status Report 
February 28, 2014 

 
Project: 2012-03: Cameras and Operational Impact of Remote Road Condition Monitoring  
 
Champion: Travis Lutman, North Dakota Department of Transportation     
 
Background: This idea came out of the September 2011 peer exchange in Montana. Utah DOT and 
a private contractor have developed a low-cost live PTZ camera system to monitor road conditions at 
locations not covered by conventional traffic cameras or RWIS sites. The purpose of this is to 
identify if treatment is needed or not. The outcome is that the local manager can decide whether a 
truck needs to go out or not. The system has had impacts on how and when dispatch is done. It has 
also enhanced road condition observation in rural areas for the purposes of traffic management. 
 
Objective: This project would identify efficiencies gained, impacts on road condition, costs, cost 
avoidance, and document the model for other agencies to follow. 
 
Status: 
 A contract is now in place with BYU, and they have begun work on this effort. 
 A project team call was scheduled with BYU and the camera manufacturer for late April. 
 The research team met with Chris Albrecht on June 5 to go over progress. 
 
Approximate % Complete:    50   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $25,000 in FY 2012. 
 Project Team: Travis Lutman (champion), Ron Hall, Mike Kisse, Curt Pape, Gene Martin 
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Project Status Report 
March 11, 2014 

 
Project: 2012-04: Communicating and Publicizing Road Weather and Operations Information  
 
Champion: Joe Doherty, New York State Department of Transportation     
 
Background: This idea also came out of the 2011 peer exchange. Road weather systems are 
designed to meet a broad array of stakeholder needs. Key stakeholders include winter weather 
maintenance operations, first responders, emergency managers, value-added forecast providers, 
commercial trucking operations, transit and the traveling public. Information delivery to this 
stakeholder base may include data feeds, tabular listings, graphical presentations, and weather data 
integrated with other data sources (real-time traffic data, for example). Having an understanding of 
the stakeholder's key operational weather thresholds and how stakeholders make decisions based on 
these thresholds can help transportation agencies tailor a road weather information system program 
to meet the stakeholder needs. 
 
Objective: This research would likely compile the best practices on how road weather information 
is being transferred to stakeholders. It is also important to identify the best method(s) for notifying 
the public/media and operations staff of current RWIS data. It is not clear how much information is 
needed to inform the public and government officials of "current" operations during a storm. 
Research should look at how new operational processes and sensor output can be quickly adopted. 
 
Status: 
 A discussion has been had with SICOP as well. 
 Chris Albrecht will work with Joe to develop a revised objective and research scope that would 

include a state-of-the-practice review on what states are doing to communicate road weather 
information 

 A scope should be completed soon. 
 The 2013 peer exchange identified a topic that may be combined with this RFP. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $30,000 in FY2012. 
 Should be reduced to around $15,000. 
 Project Team: Joe Doherty (champion), Jack Stickel, Jason Norville, Dawn Gustafson, Tim 

Peters 
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Project Status Report 
March 12, 2014 

 
Project: 2012-05: Seasonal Weight Restrictions, Phase 1       
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Objective: The objective of this research is to validate the predicted thaw depths and restriction 
dates recommended using the Clarus EICM approach and alternative, degree-day based approaches 
to provide an understanding of reliability of different approaches in setting load restriction dates. 
 
Status: 
 IHRB is negotiating a contract with Maureen Kestler represented by USDA, with subcontracts to 

FROST Associates 
 Maureen has agreed to write a paper on the project plan, which can be presented by Aurora or by 

her at the upcoming ITS America conference in Michigan. 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: Worrisome administrative delays at USDA risks the Phase 1 work not being 
completed in time to begin Phase 2. Consider going to #2 bidder if USDA fails to complete the 
contract. 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $50,000 under FY 2012, with a second phase (Project 2014-01) 

funded for $200,000. 
 Project Team: Max Perchanok (champion), Mike Adams, Jack Stickel, Dawn Gustafson, Travis 

Lutman, Mike Kisse 
 TRB Winter Maintenance Committee submitted a proposal for an NCHRP synthesis on spring 

load restrictions.  If funded it would provide useful input to Phase 1. 
 TRB Winter Maintenance Committee is sponsoring a joint session on spring load restrictions, 

with the Low Volume Roads Committee and the Climate Change Committee, at the 2015 TRB 
Annual Meeting in DC. 
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Project Status Report 
March 4, 2014 

 
Project: 2013-01: 2013 National Winter Maintenance Peer Exchange    
 
Champion: Jason Norville, Pennsylvania Department of Transportation     
 
Background: Aurora has been actively researching a number of surface transportation weather 
projects while Clear Roads is researching materials, equipment and practices related to winter 
maintenance operations. Unfortunately the information/results sometimes does not reach end users 
in all states or at different agency levels. The winter maintenance community needs to be more 
aware of the research conducted by Aurora and Clear Roads and other research organizations and 
take a more active role in requesting research to meet winter operational needs. 
 
Objective: The objective of this project is to conduct a national winter maintenance meeting to 
share research results from the peer exchanges held in 2007, 2009, and 2011, get updates from each 
snow-belt state, and discuss other issues related to winter snow removal operations. Each state 
would send a representative to the meeting that is most actively involved with the areas covered by 
Aurora, Clear Roads, PNS, SICOP and FHWA efforts. 
 
Status: 
 The September 2013 event was a success. 
 The formal project encompassing the event is almost complete, with a few outstanding 

billing issues to resolve. 
 The effort came in well under the planned $70,000 total budget.  
 
Approximate % Complete:    95   % 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $65,000 in FY 2013. 
 Project Team: Jason Norville (champion), Mike Adams, Dawn Gustafson, Tina Greenfield 
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Project Status Report 
March 4, 2014 

 
Project: 2013-02: Transition of Clarus to MADIS       
 
Champion: Jack Stickel, Alaska Department of Transportation and Public Facilities   
 
Background: The Clarus System functionality (observations, quality checks, metadata, and spatial 
location) is transitioning to the MADIS System.  Existing FHWA funding will carry the existing 
Clarus System into CY 2013/2.  Aurora needs to materially participate in the transition to ensure the 
Clarus functionality is captured in the new MADIS system. There will be four phases in the 
transition: 

 Each transportation agency’s RWIS network will be added as a mesonet. 
 A metadata interface to add and modify RWIS site information will be added. 
 The Clarus quality checks for atmospheric and surface observations will be added. 
 Subscription services similar to Clarus will be added. 

The initial MADIS Surface Display web site has been established.  No specific Aurora funding 
opportunities to assist in the transition have been identified as of yet.  There potentially could be 
assistance requests or design review meetings.  
 
Objective: The objective of this project is to participate in the transition of the Clarus System to the 
NOAA’s ESRL Meteorological Assimilation Data Ingest System (MADIS) system. 
 
Status: 
 Just underway. 
 The effort would include adding missing RWIS sites to the MADIS system, updating metadata, 

and participating in the MADIS Surface System web reviews. 
 Research Approach:  

1. Add missing RWIS sites to the new MADIS system. 
2. Update RWIS metadata through Mixon Hill.     
3. Participate in MADIS Surface System web site reviews for a) how well it captures the Clarus 

System functionality, and b) how efficient the web site operates. 

Approximate % Complete:    50   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $5,000 in FY 2013. 
 Project Team: Jack Stickel (champion), Mike Adams, Ron Hall 
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Project Status Report 
March 12, 2014 

 
Project: 2013-03: Improving Traffic Speed Estimations for Winter Maintenance Performance  
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: The Iowa DOT is interested in developing a dynamic model capable of predicting in 
real time acceptable drops in traffic speed at major highway during major weather events with 
realistic uncertainty measures. The primary usage of such model is to evaluate the performance of 
highway winter maintenance operations and optimize resource allocation. 
 
Objective: The objective of this project is to develop point level performance measurements based 
on an improved model which can produce real time prediction of traffic speed drops with uncertainty 
measures.  This model will be tested and improved based on traffic, weather, and maintenance 
activity data from several different states/regions. 
 
Status: 
 The preferred plan is to sole-source this effort to the Iowa State University Statistics 

Department. 
 This effort will cost about $117,457 (under contract). 
 
Approximate % Complete:    5   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 Project Team: Tina Greenfield (champion), Max Perchanok, Jack Stickel, Ron Hall 
 This project was funded for $130,000 ($30,000 for task 1, $35,000 for task 2, $35,000 for task 3, 

$30,000 for task 4) in FY2013. 
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Project Status Report 
March 12, 2014 

 
Project: 2013-04: Quantifying Salt Concentration on Pavement, Phase 1     
 
Champion: Max Perchanok, Ontario Ministry of Transportation      
 
Background: Peer exchanges have shown the need for a mobile and/or more accurate surface 
salinity sensor. An alternative is to develop a better way to predict the salt concentration on the 
pavement considering the records of application rate, time plowing, precipitation type and rate, 
surface temperature, traffic, pavement type, wind speed, etc. Road salt management is a key issue for 
highway agencies that are required to provide safe roads during winter storms while protecting the 
natural environment. Critical methods to manage salt loadings are by applying the right amount of 
salt at the right place and the right time, and this requires accurate knowledge of how much salt is 
already on the road before re-applying during a storm. To develop a better way to build upon and 
combine previously attempted approaches to measure or predict representative salt concentration on 
the pavement to a precision that can be used for tactical planning of salt application rates in advance 
of and during winter storms.  It should consider past applications and timing, plowing, precipitation 
type and rate, surface temperature, traffic, pavement type, wind speed, etc. The pooled fund MDSS 
initiative should do a lot of this for its surface condition and treatment predictions, so this effort 
could just focus on just what MDSS may be lacking. 
 
Status: 
 A project description was prepared and discussed in Virginia Beach. 
 Budget: $35,000 under Phase 1. 
 Phase 2 will be funded for $115,000 as Project 2014-02. 
 Two innovations were presented at PIARC 2014 conference; a prediction approach from Sweden 

and a mobile measuring approach from Japan. 
 On February 25, it was decided to contract this project in two parts, Phase 1 literature review and 

Phase 2 demonstration and evaluation. 
 
Approximate % Complete:    5   % 
 
Recommendations:           continue as planned 
      X   continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for a total of $150,000 in FY2013 and FY2014 (new TPF number). 
 This project was given a high priority at the National Winter Maintenance Peer Exchange. 
 Project Team: Max Perchanok (champion), Tina Greenfield, Jason Norville, Tim Peters, Curt 

Pape, Lee Smithson 
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Project Status Report 
February 28, 2014 

 
Project: 2013-05: Knowledge Base Content Management and Marketing     
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: This idea was suggested by Tina Greenfield as a way to help populate and maintain 
the knowledge base website with several of the smaller Aurora projects that do not fall under the 
management contract. Periodically, certain road weather topics arise that seem well suited to be 
added to the site. If the information is easily available it can simply be posted by Aurora members or 
administration. Sometimes the topic requires a little bit of work before a good product can be posted, 
such as collecting opinions from a survey, literature reviews, and other minor analysis and 
arrangement. Other topics may require regular reviews and updates in order for the information to 
stay pertinent. For example, information on funding or calls for papers may change regularly.   
 
Objective: To create a mechanism by which topics requiring extra work can be added to the 
knowledge base website. 
 
Status: 
 Chris Albrecht and Neal Hawkins have produced a scope and plan for this effort to be done 

through ISU. 
 Funding from Project 2011-05 could be added to this effort, since the $10,000 budget may be 

too little. 
 A meeting was held on September 18 to discuss transfer of all Knowledge Base materials to 

new site. 
 A webinar has been scheduled for November 18 with SICOP and Clear Roads members to 

discuss their involvement in this effort. 
 
Approximate % Complete:    10   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 This project was funded for $10,000 in FY 2013. 
 Project Team: Tina Greenfield (champion), Jack Stickel, Jason Norville 
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Project Status Report 
March 11, 2014 

 
Project: 2013-06: Make the Aurora Winter Severity Index Available to All     
 
Champion: Tina Greenfield, Iowa Department of Transportation      
 
Background: This idea also came out of the September 2011 peer exchange in Montana. This effort 
would involve making the Aurora winter index available to anyone and extend the length of the 
record from the current period (2002-2008). Another component would be to develop technology 
transfer sessions at APWA or AASHTO.  
 
Objective: This effort would involve making the Aurora winter index available to anyone and 
extend the length of the record from the current period (from now back to the 2008-2002 period as 
well). 
 
Status: 
 An extension with AccuWeather is now in place through 2015. 
 Approximately $22,000 has been spent to date. 
 
Approximate % Complete:    50   % 
 
Barriers/Issues: None 
 
Recommendations:     X   continue as planned 
            continue with modifications 
            discontinue 
 
Additional Comments: 
 Project Team: Tina Greenfield (champion), Mike Adams, Curt Pape, Jack Stickel, Jason Norville 
 This project was funded for $30,000 in FY 2013. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
 



  March 12, 2014 
1

Aurora Program 
Member Agency Updates for March 2014 

 
Alaska Department of Transportation and Public Facilities: (Jack Stickel) 
 In Virginia Beach, Jack Stickel noted that he had recently finished the Weather Responsive 

Traffic Management (WRTM) CITE training course testing the training module. Jack also 
discussed open polling of various ESS devices and 2 new sites to be deployed this coming year 
in Alaska. He also noted that Alaska now had more than 50 RWIS located around the state. 

 More recently, an RWIS Avalanche Detection Camera System installed. 
 Also, RWIS Air Quality Non-Attainment System installed 
 Two other topics previously mentioned that will undoubtedly be discussed elsewhere 

o The patent infringement case with FHWA & others 
o The new weather and visibility sensor potential testing 

 Notes:              
              
              
              
              
              

 
Wisconsin Department of Transportation (Mike Adams) 
 In Virginia Beach, Mike reported that Wisconsin DOT was scaling back MDSS operations and 

was issuing an RFP for maintenance services that will cover both Lufft and Vaisala/SSI 
equipment. He also noted that Wisconsin would have 68 RWIS locations by the end of 2013. 

 Wisconsin has had a horrible winter so far this season, weather-wise … most severe on record 
 Increased use of MDSS 

o Regional and one-on-one training 
o Changed application rates due to salt shortages 
o Using MDSS management tools to monitor salt use in “problem” counties 

 GIS use to map weather, maintenance parameters 
 Maintenance of RWIS has been adequate 

o Some sensors out 
o Planning new bid this Spring 
o Vendor must maintain two systems (Vaisala, Lufft) 

 Rest area weather monitors in transition 
 Major issues with Lufft last Fall 

o Didn’t order towers in time, so ground froze before they could install 
o Backlog of 5 new sites for this Spring 
o Looking at rebidding contract 

 Notes:              
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Pennsylvania Department of Transportation (Jason Norville) 
 In Virginia Beach, Jason reported that recent major issues in Pennsylvania, including a change 

in organization at PennDOT that has moved ITS activities under a new area. This was all part 
of a top to bottom review of the entire department, he added. He also discussed their RWIS 
RFP, performance measurement, and MDSS, and sustainability. 

 Notes:              
              
              
              
              
              

 
Iowa Department of Transportation (Tina Greenfield) 
 In Virginia Beach, Tina reported that Iowa DOT was utilizing its weather-based salt use 

dashboard for a second season, updating it to the Dundas-based software instead of on the 
spreadsheet developed in-house. Tina also noted that she had added a new forecast salt use 
dashboard that uses the DTN forecast to estimate salt use for upcoming storms. In addition, 
she noted that the traffic speed/RWIS based performance analysis dashboard was nearing 
completion, while they are continuing work with the ISU statistics department on the traffic 
speed study. She also noted that Iowa had added 2 new RWIS sites, bringing their inventory, 
including minis and portables, to 70. The new sites have Axis cameras and Wavetronix, plus 
the Lufft UMB precipitation sensor, she added. Tina then noted that Iowa DOT had recently 
reorganized, which created a more centralized office for traveler information, ITS, and 
emergency management. She added that the Iowa DOT has identified, in their organizational 
chart, that they will be wanting contract weather support for these purposes. Currently the 
contract with DTN is very maintenance-driven, so once the department what they need for the 
new office, they may expand the RWIS/forecast focus a bit more. 

 ISU research on using weather data to look at safety is ongoing. 
 Tina is also invested in mini-RWIS. 
 Notes:              

                           

              
              
              

 
Virginia Department of Transportation (Jimmy White) 
 Last year in Virginia Beach, Jimmy and Gene discussed recent trends that affected their 

operations and how traffic volumes were utilized to track winter maintenance performance. 
 No other burning issues were reported recently.  
 VDOT is planning a peer review this summer and would like to invite Iowa if interested.  
 Notes:              
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North Dakota Department of Transportation (Travis Lutman) 
 North Dakota has started installing Delcan ATMS software. This software will operate our 

ESS, DMS, and Cameras. We now have Vaisala and Lufft systems, and our current SSI 
Software is unable to poll Lufft sites.  

 We are also installing 3 new ESS sites and about 30 new camera sites in our rural areas. 
 We also have an AVL project that will be coming out shortly. This project will deploy 100 

units throughout our state.  
 Notes:              

              
              
              
              

 
Ontario Ministry of Transportation (Max Perchanok) 
 In Virginia Beach, Max noted that Ontario had installed several new RWIS sites in the few 

past years and discussed the province’s winter road condition reporting system. Max also noted 
that there were now approximately 140 RWIS located across Ontario. 

 Recently, main RWIS activities from MTO: 
o Added rain gauge observations and intensity-duration curves to RWIS web site. 
o Adopted the Transportation Association of Canada winter road condition classification, 

1st season of implementation 
o Implemented Phase 3 of RWIS Seasonal Loads Advisory:  Predictions of frost and thaw 

depth, and WWP and SLR on and off dates can be generated for any location in the 
province. 

o Field demo of mobile touch-screen input of road conditions and incidents 
o Field demo and correlation tests of web-cam machine vision system for reporting road 

conditions 
 Notes:              

              
              
              
              

 
Ohio Department of Transportation (Thomas Lyden) 
 In Virginia Beach, Abner Johnson noted that ODOT was looking at new performance measures 

that integrate speed data. He also noted that Telvent was recently awarded Ohio’s forecasting 
services contract. He then reported on the critical success factors (CSF) initiative being 
undertaken at ODOT. He also noted that Ohio has more than 170 RWIS. 

 Replacement of SCAN Web 
 Snow and Ice Performance Evaluator 
 Notes:              
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Utah Department of Transportation (Jeff Williams) 
 In Virginia Beach, Jeff Williams noted that UDOT has been making a push to expand use of 

traveler information, adding two new positions in this area recently. He also briefly mentioned 
a new RWIS site near Ogden, 5 other new sites being deployed soon, weather sensitive signal 
timing, solar power, and fiber optic communications. Jeff then talked about a UDOT effort to 
utilize variable speed limit posting based on weather conditions. After a short discussion, he 
also noted that his office had been successfully coordinating with the National Weather Service 
in Grand Junction, Colorado. 

 Notes:              
                           
                           
                           
                           
                           

 
Kansas Department of Transportation (Ron Hall) 
 In Virginia Beach, Ron Hall reviewed numerous communications and hardware upgrades. 
 More recently, we have been upgrading our RWIS sites that have landlines to Cellular 

Communications in FY2013. The reason we have been able to do this; the cellular network 
signal has improved across the state. This transition is creating a savings of almost $14,000 
dollars a year just in communications costs. This has helped create stability in our RWIS 
network. We have a couple of locations that we are using a 900 MHz radio transmitter for 
communications. These will also be changed over to Cellular in the future. 

 We have been transitioning from ESP RPU’s to Linux RPU’s. We were no longer able to get 
repair parts to maintain the ESP equipment. We should have all our sites transitioned to Linux 
by fiscal year 2014.  This has also helped will stabilizing the reliability of our systems.   

 We are changing out the widely used break beam Precipitation sensors across the state. These 
have proven to be unreliable. We are transitioning to the Lufft R2S and the Vaisala DRD11. 
We will use the R2S on locations that we are getting forecasts (due to the identifier of 
precipitation types) and the DRD11 at the rest of the locations (due to it showing yes/no for 
precipitation). We currently have around 32 locations where we receive forecasts and another 
11 that don’t.  This transition should be completed by fiscal year 2015.  

 We are planning on turning one RPU into a total Lufft system. Currently the RWIS site in 
Garden City is operating a Linux and Lufft RPU at the same time. The Lufft is using non-
invasive technology for pavement data. The plan is to change to complete Lufft equipment by 
Fiscal year 2014. We will install Lufft pavement sensors to round out this RPU installation. 
We have been displaying the Lufft information in ScanWeb since fiscal year 2012.  

 We want to test the functionality of a Lufft ISOCON with a Lufft sensor transmitting through 
a Linux RPU. The ISOCON is supposed to interpret sensor data and transmit a NTCIP 
compatible data stream. We want to see if this NTCIP compatible data stream will produce 
coherent information in ScanWeb.  

 Notes:              
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Michigan Department of Transportation (Dawn Gustafson) 
 In Virginia Beach, Dawn Gustafson noted a new effort to build 16 RWIS towers (no 

equipment) in Michigan. She also noted that MDOT had recently advertised an RFP for 
installation of ESS equipment on the new towers, is installing non-invasive utilizing break 
away pedestrian poles, and would be installing cameras and limited environmental equipment 
at existing signal locations. The documents are also available on the web at: 
http://www.michigan.gov/mdot/0,1607,7-151-9625_32842---,00.html. 

 Notes:              
              
              
              
              
              

 
New York State Department of Transportation (Joe Doherty) 
 Many limitations and frustrations with our current RWIS network.  
 This spring, our project with the New Jersey Institute of Technology titled “RWIS Statewide 

Implementation Plan” wraps up.  There are three major components of the job.   
o The first was a large scale survey (via Survey Monkey) of our maintenance supervisors 

to solicit 6 prioritized “Typical” (i.e. representative of a large area) and 6 prioritized 
“Problem” (i.e. localized winter trouble spots) RWIS locations in each county (+ -
).  Although they didn’t get a 100% response rate, they did identify a few hundred 
candidate locations statewide.   

o The second component used a GIS-based approach to try to identify micro-climates for 
use in potential RWIS siting. Their model computed winter weather severity (using 
avg. wintertime surface temperature, avg. annual snowfall, number of weeks with 
transition temps. & number of freezing rain events) and spatial weather variability (it 
compared weather severity of adjacent 1 mile segments and developed circles of 
varying radii to represent areas with “similar weather” – i.e. micro-climates).  

o The third component was a benefit/cost model which tried to estimate Direct Savings 
(using labor, equipment & materials projections) and Indirect Savings (incorporated 
AADT & accident information to estimate highway user costs) and then compare them 
to RWIS candidate sites’ projected total life cycle costs. 

 Although some good information and analytical approaches have been developed during the 
project, significant refinements will be needed before NYSDOT can fully use the project’s 
“products”.  Unfortunately, the project is nearly out of both time & money and it is uncertain 
whether a Phase 2 proposal could successfully compete against other Department needs. We’ll 
be wrestling with various options on where to go from here in the months ahead. 

 Notes:              
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Minnesota Department of Transportation (Curt Pape) 
 In Virginia Beach, Curt noted that there was little to report concerning system-wide issues, but 

did discuss platform options as brought up during the Friends of Aurora discussions. Other 
topics discussed were AVL capabilities on Minnesota’s maintenance vehicles and MDSS. He 
also noted that he now has nearly 100 RWIS located across Minnesota. 

 Notes:              
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USDOT ROAD WEATHER MANAGEMENT PROGRAM UPDATE 
http://www.ops.fhwa.dot.gov/weather/index.asp 

March 2014 
 

The Road Weather Management Program focuses on stakeholder coordination, applied research and technology transfer, 
performance measurement, training and education.  The following material summarizes our current efforts. 
 

 Road Weather Management and the Connected Vehicle:   The Road Weather Management Team and the ITS 
JPO continue to explore the opportunities to collect weather and road condition data from vehicles, and to use that 
data to feed into enhanced road weather applications (e.g., management and decision support systems).   Version 
4.0 of the Vehicle Data Translator (VDT and from here on to be called Pikalert System), which processes vehicle 
probe data and turns it into useable weather and road condition observations will be completed in May 2014.  
Under a related project, Integrated Mobile Observations (IMO 2.0), we are enhancing advanced decision support 
systems (e.g., MDSS, MMS, ATIS) in coordination with the Michigan, Minnesota, and Nevada DOT’s.  We have 
established a data link with their fleets, and are incorporating the data into the Pikalert and the Weather Data 
Environment (WxDE – see next item). The data from the States is being used as input to the decision support 
tools.  Reports will be published soon that describe this work.  The team is currently in the process of testing 
prototypes for the Enhanced Maintenance Decision Support System (EMDSS) and a Motorist Advisory and 
Warning (MAW) applications.  Over the next few months, and with the help of the partnering States, we will 
finish testing, enhancing, and evaluating these two applications.   

- Summary Report for Integrating Mobile Observations (IMO 1.0) Project (FHWA-JPO-13-066, NTL 48314) 
- Concept of Operations for Road Weather Connected Vehicle Applications (FHWA-JPO-13-047, NTL 47330) 
- The Vision for Use of Connected Vehicle Data in Practical Road Weather Applications (FHWA-JPO-12-040, 

NTL 48370) 
- The Vehicle Data Translator V3.0 System Description (FHWA-JPO-11-127, NTL 43279) 

 
 Road Weather Observations:  The Program seeks to optimize the value and use of road weather observations 

from both fixed and mobile sources to support the development of "anytime, anywhere road weather 
information."  The Clarus Initiative (decommissioned in June 2013) was the first major effort in this area, 
integrating the majority of observations from fixed sensor stations installed by State DOTs and others.  Following 
completion of that effort, the FHWA began working with the National Oceanic and Atmospheric Administration 
(NOAA) to transition the Clarus functions to NOAA, as part of the Meteorological Assimilation Data Ingest 
System (MADIS), http://madis.noaa.gov/.  In addition, to support broad RWM research needs, FHWA also 
developed version 1.0 the Weather Data Environment (WxDE; http://rwm.data-env.com/index.html).  The WxDE 
is part of the ITS program’s Research Data Exchange, and it provides researchers access to a range of quality-
checked road and weather observations from both mobile and static platforms. 

 
 Road Weather Management Best Practices:  Version 3.0 of the Road Weather Management Best Practices has 

been recently published:  http://www.ops.fhwa.dot.gov/Weather/mitigating_impacts/best_practices.htm.  
 

 RWIS Environmental Sensor Stations (ESS) 
– ESS Siting Guidelines (Version 2.0) available electronically:  (FHWA-JPO-09-012, NTL ID 30705) 
– NTCIP 1204 Updates:  NTCIP 1204, the Environmental Sensor Station Interface Standard, is going to be 

updated to reflect changes in sensors.  AASHTO & ITE were recently awarded a task to conduct this update, 
and they will establish a working group to add features and make corrections to the 1204 standards.    

 
 Training Courses 

- Web-based training courses and Road Weather Management Certificate offered through Consortium 
for ITS Training and Education (CITE) program at University of Maryland  
 Weather Responsive Traffic Management (next delivery is April 2014) 

http://www.citeconsortium.org/courses/WRTM.html 
 Principles and Tools for Road Weather Management (next delivery is Sept 2014) 

http://www.citeconsortium.org/courses/RoadWeatherMgmt.html  
 Road Weather Information System (RWIS) Equipment and Operations (next delivery is October 2014) 

http://www.citeconsortium.org/courses/RWIS.html 



Documents with NTL ID numbers can be accessed at http://ntlsearch.bts.gov, then do an advanced search on “NTL Record ID,” Title or pub # 

- Courses that address the link between the National Weather Service (NWS) and State & local DOTs: 
 User Needs to Mitigate Societal Impacts: Road Weather - aimed at NWS forecasters to inform them about 

the needs of State and local DOT officials. http://www.wdtb.noaa.gov/courses/RoadWeather/   
 

 Weather-Responsive Traffic Management (WRTM): 
- Mobile Data for WRTM Systems:  The RWMP currently has projects with 3 States (Wyoming, South 

Dakota and Michigan) to develop advanced WRTM strategies that utilize road weather data from mobile 
observations. Existing traveler information and traffic management systems in those States will be enhanced 
by information received from their vehicles and integrated with other weather and traffic data.   

- Developments in WRTM Strategies:  The goal of this activity is to document the state of the practice, 
develop procedures for evaluating the benefits of WRTM Strategies, and develop and implement concepts of 
operations for new and/or improved WRTM strategies (FHWA-JPO-11-086, NTL 42965). FHWA recently 
completed development and implementation of advanced weather-responsive Citizen Reporting Program 
(FHWA-JPO-13- 089, NTL 51067) and Traffic Signal Control (FHWA-JPO-13-092, NTL 51007) in Utah, 
and currently supporting weather-responsive Active Traffic Management (ATM) System in Oregon.  

- 2nd National WRTM Workshop and Stakeholder Meeting: Held in Salt Lake City last Sept. 25-26, 2013.  
Presentations/Summary Report: http://www.its.dot.gov/road_weather/wrtm_stakeholder_meeting.htm 

- Guidelines for Disseminating Road Weather Messages:  This study analyzed traveler requirements for 
road weather information, and developed guidelines for disseminating advisory and control information 
pertaining to weather.  The preliminary report and design guide for road weather information (FHWA-JPO-
10-053, NTL 33407) underwent further testing and evaluation, and the revised guidelines (FHWA-JPO-12-
046, NTL 45623) and summary report (FHWA-JPO-12-076) are now available. 

- Incorporating Weather Impacts into Traffic Estimation and Prediction Systems (TrEPS):  This study 
analyzed how weather affects traffic flows, and incorporated this knowledge into dynamic traffic estimation 
and prediction models.  Initial study was completed a few years ago (FHWA-JPO-09-065, NTL 31419). 
Testing and evaluation in 3 major cities were completed and documented in a final report (FHWA-JPO-12-
055, NTL 46357). Implementation of TrEPS for traffic signal timing is currently underway in Utah DOT.  

- Guidelines for the Use of Variable Speed Limit (VSL) Systems in Wet Weather 
This report documents existing VSL installations and contains guidance to implement VSL systems in wet 
weather. (FHWA-SA-12-022). 

 
 Road Weather Management Performance Measures 

- The 2012-2013 Road Weather Management Performance Measures Survey and Evaluation has been 
completed and posted on the NTL (FHWA-HOP-13-087, NTL 51065) 

- A compendium of Road Weather Management Benefit/Cost Analysis (BCA) examples is currently being 
developed.  A training/workshop has been scheduled in Kansas City, MO on June 12, 2014.  

- Further guidance is emerging to help agencies meet the requirements of the 1201 Rule on a Real-Time System 
Management Information Program.  The most recent is the Real-Time System Management Information 
Program Data Exchange Format Specification (FHWA-HOP-13-047) 

 
 Strengthening the Capabilities between State DOTs and the Weather Enterprise:  The huge expansion of 

real-time traveler information brings the opportunity to better coordinate services across providers to ensure that 
road users receive consistent and non-conflicting information about weather and road conditions.  Initial steps 
under this effort have included documenting the information-sharing models between State DOTs, their private 
sector weather providers and the National Weather Service and scoping a pilot project.  Building upon recent 
efforts from SHRP2, the ultimate goal is to improve the institutional capability for road weather management by 
focusing on business processes, culture, workforce, collaboration, and performance measurement. The Pathfinder 
Project is a part of this broader effort, which includes documenting best practices along the I-80 corridor from 
California to Wyoming.  This project kicks-off on April 8-9. and will take about a year to complete 

 

 Upcoming Events 
- Jul. 27-31        2014 AASHTO Subcommittee on Maintenance Annual Meeting 
- Aug. ?              2014 RWM Stakeholder Meeting, (targeting Salt Lake City, UT) 
- Sep. 7-11         2014 ITS World Congress, Detroit, MI 



Weather Responsive Traffic Management (WRTM) * New 
 

This course provides information and guidance to transportation system managers and operators to help them effectively 
manage traffic flow and operations during adverse weather conditions. At the end of the course, participants will understand 
the WRTM concepts framework strategies and be able to describe the types of data, analysis tools, and performance moni-
toring necessary to effectively manage traffic during weather events.  

April - May, 2014  

Consortium for ITS Training and Education (CITE) 
and FHWA Office of Operations presents: 

Road Weather Information Systems (RWIS) 
Equipment and Operations 

 

Adverse weather is our common enemy in road maintenance, traffic, 
and emergency operations. Transportation agencies are well aware of 
the operational and logistical challenges of such weather. Many 
agencies are fighting this age-old battle by implementing Road 
Weather Information Systems (RWIS). The goal of this course is not 
only to discuss RWIS initiatives and considerations but also explore 
individual state and local deployment challenges through workshops, 
exercises, and self-assessments, which will leave participants with an 
action plan tailored for their specific needs. 

October - November, 2014 

 

Principles and Tools of Road Weather Management 
Through this course, participants are exposed to various strategies for 
addressing road weather problems, including Road Weather Infor-
mation Systems (RWIS) and the development of crosscutting decision 
support systems to respond effectively to weather situations. This 
course is part of the Specialized Learning Intelligent Transportation 
Systems (ITS) curriculum established by the ITS Professional Capacity 
Building (PCB) program.  

September - October, 2014 

www.citeconsortium.org 

 

Contacts: 

Denise Twisdale  

301 405-6323 

mztwiz@umd.edu 
 

 

Kathleen Frankle  

410 414-2925 

kfrankle@umd.edu 

  
Earn CEUs 

Continuing Education Units 
 

Cost $250 each; $550 for 3 
 

 Group Discounts 
Available  

CITE web-based blended courses combine the best features of both instructor-led and web-based 
instruction.  These features include:  

- Live discussions with the instructor through the use of conference calls,  
- Convenient, flexible web-based learning,  
- A specific time schedule in which to complete the course, and  
- Interaction with other students through the use of class problems posted on a discussion 
board, which provides students with a strong sense of community.  

 

 FREE for U.S. local, state, regional, metropolitan, and Federal government agencies! 
(registration sponsorcode = PCB) 



ROAD WEATHER MANAGEMENT 
CERTIFICATE 

Consortium for ITS Training and Education (CITE) and  
FHWA Office of Operations are pleased to announce  

The Road Weather Management Certificate  

Contacts: 

 

Denise Twisdale  

301 405-6323 

mztwiz@umd.edu 
 

 

Kathleen Frankle  

410 414-2925 

kfrankle@umd.edu 

 

Cost $625.00 
 

 Free for U.S. local, state, 
regional, metropolitan, 
and Federal government 

agencies! 
Registration Sponsor 

Code = PCB 

www.citeconsortium.org 
 

 Don’t Delay, register today!  

You will be required to complete six (6) courses comprised of three core courses, two electives, and one bonus course.  
CITE provides several electives so you can select those courses that emphasize your specific interests and career 
choices. CITE has also included "What's New in ITS" as a bonus course.  Earn University of Maryland Continuing 
Education Units (CEUs). *Note:1 pdh = 0.1 ceus; 10 pdh =1.0 ceus (pdh=professional development hours) 
 

Core Courses 
Principles and Tools for Road Weather Management (0.6 CEUs) 
Weather Responsive Traffic Management (WRTM) (0.6 CEUs) 
Road Weather Information Systems (RWIS) Equipment and Operations (0.4 CEUs)  
 

Elective Courses 
Improving Highway Safety with ITS (0.8 CEUs)    Incident Management (0.8 CEUs) 
Introduction to the National ITS Architecture (0.8 CEUs)  Rural ITS (0.4 CEUs)  
Telecommunications and Networking Fundamentals (0.4 CEUs) Transportation Management (0.6 CEUs) 

Corridor Management (1.4 CEUs) 
 

Bonus Course 
What's New in ITS (0.3 CEUs)  



The Road Weather Bulletin #2 
Road Weather Management Publications and Training Materials 

About this Flyer 
This flyer summarizes recent documents and training materials 
concerning road weather management and surface transporta-
tion published since June 2011. It includes reports, flyers, pam-
phlets, and training courses to show the progress made in the 
management of surface transportation operations and infra-
structure maintenance in response to adverse weather. 
 

Connected Vehicles and Road Weather 
Passenger Bus Industry Weather Information Application 
(PBI WxApp), March 2011 

The primary objective of the PBI WxApp was to integrate mo-
bile platform environmental observations with fixed-site 
(airports and road-weather stations) observations to create a 
window of meteorological information along a commercial vehi-
cle’s intended travel route. This report describes its develop-
ment, general outcomes, and shows that mobile platform data 
are reliable and provide a more complete weather window. 
http://goo.gl/SlJX2 (FHWA-JPO-11-123) 
 

The Vehicle Data Translator (VDT) V3.0 System 
Description, May 2011 

The National Center for Atmospheric Research (NCAR) is de-
veloping a VDT system that incorporates vehicle-based meas-
urements of the road and surrounding atmosphere with other 
weather data sources. This document describes version 3.0 of 
the VDT, including data ingest, quality check, derivation of road 
and weather statistics, and the open-source philosophy. 
http://goo.gl/uO4BP (FHWA-JPO-11-127) 
 

The Vision for Use of Connected Vehicle Data in Practical 
Road Weather Applications, April 2012 

This document provides an overview of NCAR’s VDT software, 
a description of several applications for key end-users of the 
VDT, and a description of the data standards required for the 
mobile weather data to be useful for various road weather ap-
plications. Specific examples are provided for everyday drivers, 
truckers, emergency services, and the road maintenance com-
munity. Each example shows how VDT information could alter 
operations under inclement road conditions. 
http://goo.gl/8har1H (FHWA-JPO-12-040) 

Realizing the Potential of Vehicle-Based Observations, 
August 2011 

Mobile observations and their potential use by the weather and 
transportation communities presents the availability of millions 
of surface observations from passenger vehicles and fleets, 
representing substantial opportunity for improvement. Thus, the 
weather community will need a greater understanding of the 
mobile datasets and the level of participation in the transporta-
tion community. Based on that assessment, this study provides 
a series of recommendations to improve the development and 
implementation of vehicle-based observations to improve road 
weather information. 
http://goo.gl/8DNby 
 

Concept of Operations for Road Weather Connected 
Vehicle Applications, May 2013 

Connected vehicle technologies continue to expand the 
amount of data available for addressing the impacts of weather 
on roads, vehicles, and travelers, which fundamentally changes 
the way we manage and operate the surface transportation 
system. This document defines the priorities for connected ve-
hicle-enabled road weather applications, highlighting Enhanced 
Maintenance Decision Support System, Information for Mainte-
nance and Fleet Management Systems, Weather-Responsive 
Traffic  Management, Motorist Advisories and Warnings, Infor-
mation for Freight Carriers, and Information and Routing Sup-
port for Emergency Responders. 
http://goo.gl/iF7UHe (FHWA-JPO-13-047) 
 

Results from the Integrated Mobile Observations (IMO) 
Study, May 2013 

The purpose of this document is to provide a summary of the 
data collection efforts for the ITS IMO study, the results of the 
analysis of the quality of those observations, and results of the 
incorporation of the observations into road weather and/or road 
maintenance specific applications. 
http://goo.gl/VhXA6e (FHWA-JPO-13-066) 
 

Flyers about Connected Vehicles and Road Weather 

Road Weather and the Connected Vehicle, December 2011 

http://goo.gl/swNNgW (FHWA-JPO-11-138) 

“Anytime, Anywhere Road Weather Information” 

Fall 2013, FHWA-JPO-13-070 

http://goo.gl/SlJX2
http://goo.gl/uO4BP
http://goo.gl/8har1H
http://goo.gl/8DNby
http://goo.gl/iF7UHe
http://goo.gl/VhXA6e
http://goo.gl/swNNgW


 

Clarus and Road Weather Information 

Systems (RWIS) 
Results of the Clarus Demonstrations—Evaluation of 
Enhanced Road Weather Forecasting Enabled by Clarus 
(Use Case #1), June 2011 

This report examines the use of Clarus data to enhance the 
Local Analysis and Predictions System (LAPS), the Weather 
Research and Forecast (WRF) atmospheric weather forecast 
models, the Model of the Environment and Temperature of 
Roads (METRo), and the Pavement Precipitation Accumulation 
Estimation System (PPAES) tool. 
http://goo.gl/mNYfb (FHWA-JPO-11-116) 
 

Clarus Multi-State Regional Demonstrations—Evaluation 
of Use Case #2: Seasonal Load Restriction Tool, July 2011 

This report presents the results of an evaluation of the demon-
stration of an experimental seasonal load restriction decision 
support tool. This system offers state DOTs subsurface condi-
tion forecasts (e.g., moisture, temperature, and freeze-thaw 
trends) to support their decisions to place and remove load re-
strictions in a timely and effective way. The report identifies the 
hypotheses tested, the approach to data collection and analy-
sis, results from the evaluation, and lessons learned. 
http://goo.gl/7kicG (FHWA-JPO-11-117) 
 

Clarus Multi-State Regional Demonstrations—Evaluation 
of Use Case #3: Non-Winter Maintenance Decision Support 
System, May 2011 

This evaluation report documents benefits, challenges and the 
lessons learned from the demonstration of a new tool that of-
fers state DOTs the ability to expand decision support beyond 
snow and ice control to incorporate Clarus data to assist 
maintenance, operations, and construction-related scheduling 
decisions. The tool was demonstrated in selected northern tier 
states as part of the Clarus Multi-State Regional Demonstration 
Program under the auspices of the RWMP. 
http://goo.gl/PBpwm (FHWA-JPO-11-118) 
 

Clarus Multi-State Regional Demonstrations—Evaluation 
of Use Case #4: Multi-State Control Strategy Tool, June 
2011 

This report provides the results of an independent evaluation of 
the Clarus Use Case #4 Multi-State Control Strategy Tool 
(MSCST). The study found that while agencies felt the concept 
of the MSCST was valid, the current tool needs significant ex-
pansion of its current utilities and sophistication before wide-
spread acceptance and deployment can be expected. 
http://goo.gl/awBrp (FHWA-JPO-11-119) 
 

Clarus Multi-State Regional Demonstrations—Evaluation 
of Use Case #5: Enhanced Road Weather Content for 
Traveler Advisories, May 2011 

This report presents an assessment of the benefits of a new 
road condition forecast tool that offers road weather information 
to travelers. The tool was demonstrated in selected northern 
tier states as part of the Clarus Multi-State Regional Demon-

stration Program under the auspices of the RWMP. The use of 
this tool was independently evaluated under contract to the 
RWMP. This report identifies the tested hypotheses, the data 
collected and analyzed, and the findings from the evaluation. 
http://goo.gl/eg2Tp (FHWA-JPO-11-120) 
 

Integrating Clarus Data with the New York 511 Weather 
Alert System, June 2011 

This document describes the process and results of integrating 
Clarus and other weather alert data into the 511 New York 
Traveler Information System. The goal of this project was to 
demonstrate the feasibility of collecting, integrating, and dis-
seminating various types of current and forecast location-
specific weather alert data for use by traffic managers and mo-
torists to help make better travel decisions, reduce congestion 
and improve safety. 
http://goo.gl/mm6tB (FHWA-JPO-11-112) 
 

Integrating Clarus Weather Station Data and State Crash 
Data into a Travel Decision Support Tool, September 2011 

2009 crash data from the State of Michigan was combined with 
weather data from four Clarus weather stations in the Upper 
Peninsula of Michigan. From this data, a series of regression 
models were then created based on critical tipping points of 
weather data, as well as continuous weather observations. An 
algorithm consisting of seven risk equations which are used 
under differing weather conditions was combined with a time 
based algorithm in order to recommend a route. Using an open 
source geospatial routing tool and open source road network 
software, a recommended route is defined. 
http://goo.gl/bTZ4rM (FHWA-JPO-11-162) 
 

Western States One-Stop Shop for Rural Traveler 
Information Research on Clarus System Data, 
September 2011 

For this project a website was developed to display Clarus En-
vironmental Sensor Station (ESS) data, along with other infor-
mation streams such as DOT Intelligent Transportation System 
(ITS) field elements, closed-circuit television (CCTV), planned 
and active closures, incidents, weather sensor readings from 
non-DOT sources, and National Weather Service (NWS) fore-
cast information. The weather information displayed is easily 
accessed and understood by users, and the site was well re-
ceived and examined by users. Further improvements are re-
quired to enhance route planning. 

http://goo.gl/Hwfd7 (FHWA-JPO-11-153) 
 

Integrating Clarus Data in Traffic Signal System 
Operation—A Survivable Real-Time Weather-Responsive 
System, November 2011 

This report presents a prototype of a secure, dependable, real-
time weather-responsive traffic signal system that accesses 
weather information and adapts signal timing in response to 
inclement weather. This weather-responsive traffic signal sys-
tem serves as a major milestone in the development of secure 
and dependable real-time traffic control applications. 

http://goo.gl/Ounom (FHWA-JPO-12-016) 

“Anytime, Anywhere Road Weather Information” 

http://goo.gl/mNYfb
http://goo.gl/7kicG
http://goo.gl/PBpwm
http://goo.gl/awBrp
http://goo.gl/eg2Tp
http://goo.gl/mm6tB
http://goo.gl/bTZ4rM
http://goo.gl/Hwfd7
http://goo.gl/Ounom


 

The Integration of Multi-State Clarus Data into Data 
Visualization Tools, December 2011 

This project focused on the integration of all Clarus Data into 
the Regional Integrated Transportation Information System 
(RITIS) for real-time situational awareness and historical safety 
data analysis. The incorporation of Clarus data into the RITIS 
platform means that there are now thousands of transportation 
operations specialists, university researchers, and metropolitan 
planning agencies that have the ability to view real-time road 
weather data within the broader context of other transportation 
system information. 
http://goo.gl/xgZNk (FHWA-JPO-12-008) 
 

Flyers about Clarus and Road Weather Information 
Systems 

Clarus—A Clear Solution for Road Weather Information, 
2011 

http://goo.gl/HrMYY (FHWA-JPO-11-154) 
 

Enhanced Road Weather Forecasting—Clarus Regional 
Demonstrations, 2011 

http://goo.gl/tfDkT (FHWA-JPO-11-155) 
 

Seasonal Load Restriction Tool—Clarus Regional 
Demonstrations, 2011 

http://goo.gl/8Zj8B (FHWA-JPO-11-156) 
 

Maintenance and Operations Decision Support Tool— 
Clarus Regional Demonstrations, 2011 

http://goo.gl/t1lJV (FHWA-JPO-11-157) 
 

Multistate Control Strategy Tool—Clarus Regional 
Demonstrations, 2011 

http://goo.gl/RCGd0 (FHWA-JPO-11-158) 
 

Enhanced Road Weather Content for Travel Advisories— 
Clarus Regional Demonstrations, 2011 

http://goo.gl/UOOew (FHWA-JPO-11-159) 
 

Results of the Clarus Regional Demonstrations— 
Evaluation of Enhanced Road Weather Forecasting, 2011 

http://goo.gl/VgLao (FHWA-JPO-12-014) 
Results of the Clarus Regional Demonstrations— 
Evaluation of Four Decision Support Tools, 2011 

http://goo.gl/PvMIb (FHWA-JPO-12-013) 
 

Using the Clarus System to Improve the Use of Mobile 
Data, 2012 

http://goo.gl/hsjoa (FHWA-JPO-12-076) 
 

Demonstrations of Clarus System Data, Clarus Broad 
Agency Announcement (BAA) Projects, 2012 

http://goo.gl/1m28Nt (FHWA-JPO-11-160) 
 

Weather Responsive Traffic Management 

(WRTM) 
Guidelines for the Use of Variable Speed Limit (VSL) 
Systems in Wet Weather, August 2012 

This report provides guidance on the use of VSL systems in 
wet weather at locations where the operating speed exceeds 
the design speed and the stopping distance exceeds the avail-
able sight distance. By using VSLs, agencies can take into ac-
count traffic volume, operating speeds, weather information, 
sight distance, and roadway surface condition when posting 
speed limits to improve safety and decrease risk. The guide-
lines cover the design, installation, operation, maintenance, 
and enforcement of wet weather VSL systems and provide les-
sons learned from past examples, aiding future implementers 
to develop practices that increase the likelihood of success. 
http://goo.gl/wwir6 (FHWA-SA-12-022) 
 

Second National Weather Responsive Traffic Management 
Stakeholder Meeting—Summary Report and Presentations, 
September 2013 

This meeting included participants from 26 State DOTs, private 
contractors and the federal government discussing the state of 
the practice and future direction to better manage traffic during 
adverse weather. The objectives were to provide updates on 
successful implementations, disseminate research results, 
available tools, and training opportunities, identify emerging 
technologies, identify gaps, challenges, and opportunities in 
implementation, and determine future research, development, 
and deployment areas. 
http://goo.gl/pJv8Zp 
 

Guidelines for Disseminating Road Weather Advisory & 
Control Information, June 2012 

This project builds upon the earlier Human Factors Analysis of 
Road Weather Advisory and Control Information project, result-
ing in preliminary guidelines. For the current effort, the prelimi-
nary guidelines were disseminated to a broad group of trans-
portation and road weather officials for review and use. Evalua-
tion of the guidelines followed through end user surveys, on-
site interviews and discussions, and application to assess their 
suitability and effectiveness for traffic operations. The feedback 
provided was used to modify the preliminary guidelines and 
develop the revised guidelines presented here. 

http://goo.gl/nWgG0 (FHWA-JPO-12-046) 
 

Developments in Weather-Responsive Traffic Management 
Strategies, June 2011 

This report investigates existing strategies, the benefits real-
ized, and how to improve, implement, and evaluate them as 
part of transportation operations. It contains guidance to assist 
in evaluating the benefits and performance of over 20 WRTM 
strategies. Specific recommendations that define a roadmap to 
continue the efforts of the RWMP to promote and enhance the 
level of WRTM in the country are presented. 
http://goo.gl/cGoQK (FHWA-JPO-11-086) 
 

“Anytime, Anywhere Road Weather Information” 

http://goo.gl/xgZNk
http://goo.gl/HrMYY
http://goo.gl/tfDkT
http://goo.gl/8Zj8B
http://goo.gl/t1lJV
http://goo.gl/RCGd0
http://goo.gl/UOOew
http://goo.gl/VgLao
http://goo.gl/PvMIb
http://goo.gl/hsjoa
http://goo.gl/1m28Nt
http://goo.gl/wwir6
http://www.its.dot.gov/road_weather/wrtm_stakeholder_meeting.htm
http://goo.gl/nWgG0
http://goo.gl/cGoQK


Road Weather Bulletin #2 
Road Weather Management Publications and Training Materials 

Use of Mobile Data for Weather-Responsive Traffic 
Management Models, October 2012 

This report identifies the components within the WRTM frame-
work where mobile data could be incorporated and summarizes 
the unique properties of mobile data in contrast to traditional 
traffic data. Different types of mobile data which could be of-
fered from major vendors is also discussed. The report also 
presents a framework for implementing the integration of mo-
bile data and WRTM models. 
http://goo.gl/XTDwA (FHWA-JPO-13-003) 
 

Flyers about WRTM 

Weather Responsive Traffic Management—New 
Approaches to Improve Safety and Mobility, 2011 
http://goo.gl/qqBNh (FHWA-JPO-11-093) 
 

Guidelines for Disseminating Road Weather Messages— 
Improved Road Weather Information for Travelers, 2013 
http://goo.gl/Hj7HPX (FHWA-JPO-13-005) 
 

Road Weather Management Best Practices: Version 3.0, 
2013 
http://goo.gl/7aQhgn (FHWA-JPO-13-036) 
 

Data and Performance Management 
Weather Delay Costs to Trucking, November 2012 

This report presents an analysis of the use of weather products 
and the economic impact to the industry for specific sectors of 
the transportation community, offering an insight into the cur-
rent and potential value of weather products. 
http://goo.gl/kKlkyF (FHWA-JPO-13-023) 
 

Road Weather Management Performance Measures—2012 
Update, August, 2013 

This document includes a discussion on the background for the 
development and update of RWMP performance measures, the 
evolution of the measures since 2007 including the approach 
and data sources used, a description of each RWMP objective 
and the quantification of each associated measure, and an 
overall assessment of the RWMP based on the performance 
measures tracked. 
(To be published soon) (FHWA-JPO-13-087) 
 

Methods for Estimating the Benefits of Winter Maintenance 
Operations, September 2012 
The work presented in this report sought to establish approach-
es to estimating the benefits of winter highway maintenance. 
Using 2001-06 winter season data as a case study, the re-
searchers estimated the quantified benefits of winter highway 
maintenance per winter season for the Minnesota DOT. This 
work helps to shed light on data elements needed to enable a 
reliable cost-benefit analysis for winter maintenance operations 
by a specific agency or region. 
http://goo.gl/o7s0U 
 

Training & Technology Transfer 
Best Practices for Road Weather Management: Version 
3.0, June 2012 

This report contains 27 case studies of systems in 22 states 
that improve roadway operations under inclement weather con-
ditions. Each case study includes general system descriptions, 
system components, operational procedures, resulting trans-
portation outcomes, and implementation issues to capture the 
practices that build upon agencies’ previous success. 
http://goo.gl/uHnKXU (FHWA-HOP-12-046) 
 

Road Weather Management Stakeholder Meeting—
Presentations, July, 2013 

This annual meeting provides a venue for collaboration be-
tween the transportation and weather community. It included 
presentations and facilitated discussions on topics such as the 
Integrated Mobile Observations project, tire sensor and friction 
prediction testing research, and in-depth explanations of road 
weather connected vehicle applications. 
http://goo.gl/WCVavn 
 

Weather Responsive Traffic Management.  This course pro-
vides information and guidance to transportation system man-
agers and operators to help effectively manage traffic flow and 
operations during adverse weather conditions. 
www.citeconsortium.org 
 

Principles and Tools of Road Weather Management.  
Through this course, participants are exposed to various strate-
gies for addressing road weather problems, including RWIS 
and the development of crosscutting decision support systems 
to respond effectively to weather situations. 
www.citeconsortium.org 
 

Road Weather Information Systems Equipment and Opera-
tions.  The goal of this course is not only to discuss RWIS initi-
atives and considerations, but also explore individual state and 
local deployment challenges through workshops, exercises, 
and self-assessments, which will leave participants with an ac-
tion plan tailored for their specific needs. 
www.citeconsortium.org 

Publication #:  FHWA-JPO-13-070 
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The Connected Vehicle Program
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Vehicle Data
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The PikalertTM Vehicle Data Translator
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EMDSS
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Hazard Algorithms
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EMDSS
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EMDSS 
Forecast
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Hazard Algorithms
Precipitation intensity and type
 Snow
 Rain
 Road splash

Pavement condition
 Icy
 Hydroplane

Visibility
 Clear
 Blowing snow
 Smoke
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MAW
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MAW Phone Application
 Provides situational awareness reports while on 

the road

Advisory: 
Slick roads 

ahead!
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Outreach
 TEDxBoulder

 http://www.youtube.com/watch?v=IM16YUrhzRY&list=PLyWrz5bdXb
VMZewo4hcMxwO2vVmO_nUdI&index=7

 2300 in audience, 800 online views
 December Press Release



Amanda R. S. Anderson
NCAR

Aurora Group Meeting
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into atmosphere
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What is Weather Radar?
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 Traditional radar 
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Images courtesy Terry Schuur, CIMMS
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 Traditional radar 
transmits horizontal 
pulse only

What is Radar Polarization?

Images courtesy Terry Schuur, CIMMS
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Dual-polarization 
radar transmits both 
horizontal and 
vertical pulses

What is Radar Polarization?

Images courtesy Terry Schuur, CIMMS
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Dual-polarization 
radar transmits both 
horizontal and 
vertical pulses

What is Radar Polarization?

Images courtesy Terry Schuur, CIMMS
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Dual-polarization 
radar transmits both 
horizontal and 
vertical pulses

What is Radar Polarization?

Images courtesy Terry Schuur, CIMMS
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What Information Can Horizontal 
Polarization Give?
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What Information Can Horizontal 
Polarization Give?
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What Information Can Dual-
Polarization Give?
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What Information Can Dual-
Polarization Give?
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What Information Can Dual-
Polarization Give?
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Implications for Road Weather
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Implications for Road Weather
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Height of beam
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Image courtesy Rob White,
The Original Weather Blog
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Resources

aander@ucar.edu
 http://www.ral.ucar.edu/research/surf_trans/
 https://www.nssl.noaa.gov/tools/radar/dualpol/
 http://www.wdtb.noaa.gov/courses/dualpol/ou
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ENTERPRISE Pooled Fund Study 
HAR, RWIS and ICWS Warrants 

 
This document includes three (3) of the ten (10) Intelligent Transportation Systems (ITS) device 
warrants  that  were  developed  by  the  ENTERPRISE  Pooled  Fund  Study.  HAR,  RWIS  and 
Intersection  Conflict  Warning  Systems  (ICWS)  warrants  included  in  this  document  will  be 
introduced at the January 21, 2014 SCOTE ITS Warrants Review Webinar. 
 
NOTE: A final report is available on the ITS Warrants website that includes the background on how 
the warrants were developed and the warrant text for all ten (10) devices.  
 

The following pages contain the ITS technology device warrant questionnaires for: 
 

 Highway Advisory Radio (HAR); 
 Road Weather Information System (RWIS); and 
 Intersection Conflict Warning Systems (ICWS). 
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8.3	 HAR	Warrants	
 
Highway Advisory Radio (HAR) refers to low power AM or FM radio transmissions where localized 
information is broadcast and travelers are alerted to the presence of the broadcast using static or 
dynamic signs. The localized transmissions may cover areas that range from 5 miles to 30 miles 
depending upon the terrain and technologies used. The radio transmissions may be either at fixed 
permanent locations or mobile devices that may be temporarily located and moved as needed. 
 
Four (4) warrants have been identified to capture the most common uses of Highway Advisory Radios 
(HAR). While there are other purposes and uses for HAR, the warrants developed to date have focused 
on the following four.  
 
HAR Warrant ‐ 1:   Weather and Driving Conditions  

Purpose: To provide road weather information and/or regulatory restriction 
information (e.g. chain requirements) to drivers in rural areas to alert them to 
impending conditions.  
 

HAR Warrant ‐ 2:  Venue Parking  
Purpose: To provide parking or route guidance information around major 
venues where unfamiliar travelers can benefit from verbal explanations (e.g. 
airports, National Parks, tourist attractions) 
 

HAR Warrant ‐ 3:   Changing Traffic Conditions  
Purpose: To notify drivers in advance of special changing traffic conditions and 
roadway configurations associated with road construction or maintenance. 
 

HAR Warrant ‐ 4:   Special Events  
Purpose: To notify travelers about special events (either prior to the event start 
date or during the event), alerting travelers to the impacts of these events on 
traffic, and to guide event attendees to the event. 

	
 	



3 
 

HAR Warrant #1: Weather and Driving Conditions 

 
Purpose: 

 
To provide road weather information and/or regulatory restriction information (e.g. 
chain requirements) to drivers in rural areas to alert them to impending conditions. 
 

 
Device is 
warranted if: 

 

1. If the location is upstream and within 4 hours driving proximity to locations that are 
prone to weather situations that travelers would not otherwise be forewarned 
about (e.g. spots where fog regularly forms, bridges that ice early, mountain passes 
with weather that differs from approaches).  

 

AND 
 

2.  If there is available road weather monitoring devices or manual observations for 
the area downstream of the candidate HAR location.  

 

AND  
 

3. If there is a need to disseminate a detailed report (such as those possible using HAR 
recordings) as opposed to flashing beacons or DMS.  

 

OR  
 

4. If weather events contribute to a significant number of crashes or road closures 
such that there are major impacts to travelers (this may include 1 or more annual 
closures or crashes on an Interstate highway or 10 or more crashes or closures 
annually on arterials).  

 

Partial Warrant Criteria:  

If #1 And #3 above are met, the warrant is considered ‘Partially Met’. If one or more 
additional purposes are partially met at this location for this device, the device shall be 
considered ‘Warranted’.  
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HAR Warrant #2: Venue Parking 

 
Purpose: 

 
To provide parking or route guidance information around major venues where 
unfamiliar travelers can benefit from verbal explanations (e.g. airports, National Parks, 
tourist attractions). 
 

 
Device is 
warranted if: 

 

1. The venue is visited by at least 10,000 visitors per day (either year‐round or 
seasonally) 

 

AND 
 

Either 2a, 2b, or 2c 
 

2a. If there are parking and drop‐off/pick‐up options that are not inherently simple 
enough to disseminate using static or DMS sign displays 

 

OR 
 

2b. If there are parking options and real‐time parking availability information available 
for dissemination 

 

OR  
 

2c. If there are more than one primary access routes to the venue covered by the 
range of the HAR device (i.e. one HAR device would support all approaches vs. 
multiple signs being needed)  

 

Partial Warrant Criteria:  

If #2a, #2b, or #2c above are met, the warrant is considered ‘Partially Met’. If one or 
more additional purposes are partially met at this location for this device, the device 
shall be considered ‘Warranted’.  
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HAR Warrant #3: Changing Traffic Conditions 

 
Purpose: 

 
To notify drivers in advance of special changing traffic conditions and roadway 
configurations associated with road construction or maintenance. 
 

 
Device is 
warranted if: 

 

1. The candidate location is upstream of an area with traffic control changes (e.g. lane 
closure, crossover, contra flow) where travelers would benefit from a verbal 
explanation 

 
AND 

 

2.  If the candidate location is expected to encounter either long term construction or 
maintenance activities or changing traffic control situations for longer than 2 
months 

 

Partial Warrant Criteria:  

If #1 above is met, the warrant is considered ‘Partially Met’. If one or more additional 
purposes are partially met at this location for this device, the device shall be 
considered ‘Warranted’.  
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HAR Warrant #4: Special Events 

 
Purpose: 

 
To notify travelers about special events (either prior to the event start date or during 
the event), alerting travelers to the impacts of these events on traffic, and to guide 
event attendees to the event. 
 

 
Device is 
warranted if: 

 

1. The temporary event is expected to attract more than 600 vehicles in any one hour 
period.  

 
AND  

 

Either 2a. or 2b.  
 

2a. There is a route of travel for event attendees that creates considerably less impact 
on traffic than other approaches (i.e. if event attendees can be directed to this route 
it will minimize impacts). 

 

OR  
 

2b. There is an optional route for non‐event traffic to avoid the impacts of this event.  
 

AND 
 

3. The message(s) that need to be relayed to the travelers are too complex to convey in 
a portable sign (better relayed through spoken reports).  
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8.4	 RWIS	Warrants	
 
RWIS refer to in‐field atmospheric and/or road weather monitoring devices that are capable of 
measuring conditions and reporting conditions back to a central server or a roadside device. 
 
Three (3) warrants have been identified to capture the most common uses of Road Weather Information 
Systems (RWIS). While there are other purposes and uses for RWIS, the warrants developed to date 
have focused on the following three.  
 
R/WIS Warrant #1:   Support Maintenance Activities at Key Locations  

Purpose: To provide site specific atmospheric and road surface condition 
reports to the agencies responsible for responding to weather events in order to 
promote safe travel and maintain travelers’ mobility.  

 
R/WIS Warrant #2:  Support Regional ,Statewide, or Provincial Weather Monitoring  

Purpose: To monitor weather and road surface conditions on a regional, 
statewide, or provincial grid in order to support wide area weather monitoring 
and/or modeling and weather prediction.   
 

R/WIS Warrant #3:  Support Traveler Information Systems Through R/WIS at Key Locations  
Purpose: To gather real‐time data describing atmospheric weather and road 
surface conditions in order inform travelers of the conditions, either through 
pre‐trip traveler information systems or through en‐route information 
dissemination systems. 
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RWIS Warrant #1: Support Maintenance Activities at Key Locations 

 
Purpose: 

 
To provide site specific atmospheric and road surface condition reports to the agencies 
responsible for responding to weather events in order to promote safe travel and 
maintain travelers’ mobility.  
 

 
Device is 
warranted if: 

 

Either 1a, 1b, or 1c  
 

1a. The location surrounding the candidate site typically experiences 3 or more crashes 
related to weather events each year 

 

OR  
 

1b. The location surrounding the candidate site has experienced 1 or more fatalities 
per year in crashes related to weather events 

 

OR  
 

1c. The location surrounding the candidate site is prone to weather events frequently 
causing difficult driving conditions (e.g. treacherous roads in winter storms, seasonal 
or storm related flooding, pockets of fog) 

 

AND 
 

Either 2a or 2b  
 

2a. The number of weather events that would be measured and reported at the 
location is typically more than 10 per year 

 

OR 
 

2b. The area surrounding the site experiences rare weather events that cause serious 
operational problems that often last multiple days (e.g. one major ice storm) 

 

AND 
 

3. There is not another weather and road surface monitoring station that provides 
access to the data within 10 miles of the candidate site  
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Note: 

In using the warrants, it is recommended that the agency research whether any other 
agencies (National Park System, Department of Natural Resources, Department of 
Aviation) has weather and/or road condition monitoring stations and make the data 
publicly available.  
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RWIS Warrant #2: Support Regional ,Statewide, or Provincial Weather 
Monitoring 
 
Purpose: 

 
To monitor weather and road surface conditions on a regional, statewide, or provincial 
grid in order to support wide area weather monitoring and/or modeling and weather 
prediction.   
 

 
Device is 
warranted if: 

 

1. The candidate region, state, or province typically encounters 10 or more inclement 
weather events each year 

 

AND 
 

2a. The transportation agency responsible for maintenance in the region, state, or 
province has (or is planning) the ability to utilize grid weather reports (either 
manually or with the help of a decision support system) to influence their treatment 
of conditions 

 

OR  
 

2b. The transportation agency responsible for traveler information in the region, state, 
or province operates (or is planning to operate) a region‐wide traveler information 
system including weather reports throughout the area  

 

AND  
 

3. The transportation agency responsible for maintenance and the agency responsible 
for traveler information in the region has examined and/or tested current perpetual 
data sources (e.g. NWS) and determined that these sources do not fully meet the 
needs for the region. 
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RWIS Warrant #3: Support Traveler Information Systems Through R/WIS at Key 
Locations 
 
Purpose: 

 
To gather real‐time data describing atmospheric weather and road surface conditions 
in order inform travelers of the conditions, either through pre‐trip traveler information 
systems or through en‐route information dissemination systems. 
 

 
Device is 
warranted if: 

 

1. The number of crashes related to weather events in the area surrounding the RWIS 
site (roughly 20 mile radius) is more than 5 per year 

AND 

2. If there are unique geography conditions at the site that prohibit the prediction of 
accurate weather from such systems as NWS forecasts 

AND  

Either 3a, 3b, or 3c  

3a. The area in consideration is prone to fog or other local (non regional) visibility 
restrictions (defined as 10 or more events per year where fog presents dangerous 
driving conditions) 

OR  

3b. The area in consideration is near an attraction or other draw (winter recreation 
area, college, resort area) that attracts visitors traveling at least 1 hour to reach the 
destination 

OR  

3c. The area is along a regular commuter path.  
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8.10	 Intersection	Conflict	Warning	System	

 
Intersection Conflict Warning Systems are defined as a traffic control device placed on major, minor or 
both  roads  of  an  intersection  to  provide  drivers  with  a  real‐time,  dynamic  warning  of  vehicles 
approaching or waiting  to enter  the  intersection.  ICWS are  typically  installed  to address crash  factors 
associated with limited sight distance and poor gap selection at stop‐controlled intersections. 
 
Two (2) warrants have been identified to capture the most common uses of ICWS. While there are other 
purposes and uses for ICWS as well as existing system components to consider, the warrants developed 
to date have focused on the following two.  
 
ICWS Warrant #1:     Intersections with High Crash Rates (Reactive Approach) 

Purpose:  To  influence  driver  behavior  at  stop‐controlled  intersections 
(typically  45 mph  or  greater  posted  speed  on  the major  road) where 
right‐angle crashes are the predominant crash type. 
 

ICWS Warrant #2:     Intersection Characteristics (Proactive Approach) 
To  influence  driver  behavior  at  stop‐controlled  intersections  (typically 
45 mph or greater posted speed on  the major  road) where conditions 
are  such  that  the  intersection  could  be  susceptible  to  right‐angle 
crashes.  
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ICWS Warrant #1: Intersections with High Crash Rates (Reactive Approach) 

 

Initial 
Guidance:  
 

1) Warrants for Intersection Conflict Warning Systems (ICWS) provide guidance for 
the use of an ICWS device, regardless of the device configuration. If an ICWS is 
warranted, the device configuration will be selected by the engineer. (Note: 
Design guidance for ICWS developed by ENTERPRISE and other relevant resources 
can be found at: Design and Evaluation Guidance for Intersection Conflict Warning 
Systems.) 

2) This warrant does not mandate the use of ICWS. ICWS is one of several safety 
treatments that may be considered to improve safety at intersections. 

3) ICWS 1‐ Intersections with High Crash Rates (Reactive Approach) and ICWS‐2 – 
Intersection Characteristics (Proactive Approach) may be used together or as 
stand‐alone approaches for consideration of ICWS. Intersections meeting warrant 
criteria may not necessarily be selected for deployment of ICWS; these warrants 
could be used to help agencies prioritize intersections for ICWS deployment. 

4) To optimize the effectiveness of ICWS by reducing the likelihood of continuous 
alert activation, the following maximum ADT volumes should be considered, in 
addition to the factors that generate volumes: 

 Major Road ADT typically does not exceed 12,000. (17) 

 Minor Road ADT typically does not exceed 3,000. (17) 
5) Engineering judgment should be used to assess potential implications that may 

result from installation of ICWS at candidate intersections. 

 
Purpose: 

To influence driver behavior at stop‐controlled intersections (typically 45 mph or 
greater posted speed on the major road) where right‐angle crashes are the 
predominant crash type. 

 
Device should 
be considered 
if: 

1. Crashes or Crash Rate at the intersection are significantly higher than expected 
over a 5‐year period for a region, with agency‐specific thresholds as determined 
by using one of the following: 
 
a) The 5‐year Crash Rate (per million entering vehicles) is significantly higher 

than an agency‐defined threshold for the Average Crash Rate in a region. 
 
Crash Rate = N / (∑ ADT ) x 5 years x 365 days x 10 (22) 

 
Where,  
N = the total number of crashes at the intersection during a 5‐year period 
 
∑ ADT = the sum of average daily traffic entering the intersec on 
 
OR 
 

b) The total number of crashes over a 5‐year period exceeds an agency‐defined 
threshold that is significantly higher than expected in a region. 

 
AND 
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2. One or both of the  following conditions is observed at the intersection: 

 
a) Limited sight distance 

 
AND/OR 
 

b) Poor gap acceptance for the minor road driver 
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ICWS Warrant #2:  Intersection Characteristics (Proactive Approach) 

Initial 
Guidance:  
 

1)  Warrants for Intersection Conflict Warning Systems (ICWS) provide guidance for 
the use of an ICWS device, regardless of the device configuration. If an ICWS is 
warranted, the device configuration will be selected by the engineer. (Note: Design 
guidance for ICWS developed by ENTERPRISE and other relevant resources can be 
found at: Design and Evaluation Guidance for Intersection Conflict Warning 
Systems.) 

2)  This warrant does not mandate the use of ICWS. ICWS is one of several safety 
treatments that may be considered to improve safety at intersections. 

3)  ICWS 1‐ Intersections with High Crash Rates (Reactive Approach) and ICWS‐2 – 
Intersection Characteristics (Proactive Approach) may be used together or as 
stand‐alone approaches for consideration of ICWS. Intersections meeting warrant 
criteria may not necessarily be selected for deployment of ICWS; these warrants 
could be used to help agencies prioritize intersections for ICWS deployment. 

4) To optimize the effectiveness of ICWS by reducing the likelihood of continuous alert 
activation, the following maximum ADT volumes should be considered, in addition 
to the factors that generate volumes: 

 Major Road ADT typically does not exceed 12,000. (17) 

 Minor Road ADT typically does not exceed 3,000. (17) 
5)  Engineering judgment should be used to assess potential implications that may 

result from installation of ICWS at candidate intersections. 

 
Purpose:  To influence driver behavior at stop‐controlled intersections (typically 45 mph or 

greater posted speed on the major road) where conditions are such that the 
intersection could be susceptible to right‐angle crashes. 

 
Device should 
be considered 
if: 

 
1. One or both of the  following conditions is observed at the intersection: 

 
a) Limited sight distance 

 
AND/OR 
 

b) Poor gap acceptance for the minor road driver 
 

AND 
 

2. One or more of the following conditions are present at the intersection. These 
conditions have been found to be associated with a higher frequency of right‐
angle crashes at stop‐controlled intersections. (18) The combination of 
conditions present at the intersection should be assessed using engineering 
judgment. 

 The intersection skew angle is greater than 15 degrees. (18) 
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 A horizontal curve and/or vertical curve is present at the intersection. (18) 
(19) 

 A railroad crossing is present on one of the minor leg approaches to the 
intersection. (20) 

 Commercial development is present in one or more of the intersection 
quadrants. (21) 

 The minor leg approach does not have a STOP sign within 5 miles prior to the 
intersection. (22) 

 Crashes or Crash Rate at the intersection are trending significantly higher than 
expected over a 5‐year period for a region. 
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