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Introduction

In the winter of 2004-2005, NWS State College, PA began an experimental partner project with the Pennsylvania Department of Transportation (PENNDOT) and the Pennsylvania State Police (PSP) to mitigate the devastating effects of High Impact Sub-Advisory (HISA) snow events along the Interstate 80 corridor (I-80) in central Pennsylvania.  In recent years, this stretch of I-80 has experienced a series of tragic multi-vehicle accidents during snow squalls (Loganton, PA in 2001, Milesburg, PA in 2004), resulting in numerous deaths and injuries, as well as millions of dollars in  economic loss.  This article details the success of this important project, as well as the need to expand these efforts, both regionally and nationally.  This project and all future efforts to mitigate HISA snow events support the NOAA/NWS 2006-2011 Strategic Goal mandates to “Serve Society’s Needs for Weather and Water Information” and “Support the Nation’s Commerce with Information for Safe, Efficient, Environmentally Sound transportation.” 
High Impact Sub-Advisory (HISA) Snow Events 

The NWS's multi-tiered approach to warn of the likelihood, potential severity and impact of impending winter weather events relies on the timely issuance of specific, event-driven Watches, Warnings, Advisories or Special Weather Statements (SPSs).  These products discuss the likelihood and potential impact of various events, while advising customers on appropriate actions to be taken to protect life and property.  While this approach works well for the majority of longer-fused scenarios involving snow accumulation and various precipitation types, a number of winter events occur each year when the event (e.g., total snow accumulation) falls short of meeting Advisory and Warning criteria, yet still poses a substantial hazard to the public. 

Sub-criteria events characterized by short-lived but extremely heavy snow bursts or squalls, often compounded by rapid wind and temperature fluctuations, can  quickly create life-threatening conditions on highways, including near-zero visibility, rapidly deteriorating road conditions, and increasing driver anxiety and confusion.  The resulting impact of such events can be greatly disproportionate to overall observed snow amounts (Table 1), thus earning the name “High Impact Sub-Advisory” or HISA (DeVoir, 2004).   

Table 1  A sampling of recent high impact snow squall events across the northeastern United States, Great Lakes and southeast Canada.

	Date
	Time
	State/

Province
	Character
	Impacts

	12-Mar-98
	1235 LST
	MA,NH
	Snow squall
	Fatal 30-35 vehicle pileup on I-495 near Rt2 (Boxboro, MA). Two fatalities including a 3-month-old girl

	12-Feb-99
	0900 LST
	WI
	Snow squall 

(1 day after  

record warmth)
	Pileups involving 80 cars on 2 freeways - U.S. 41/45 nr. Menomonee Falls, WI - Waukesha County, 18 Injured

	28-Dec-01
	1600 LST
	PA
	Snow squall
	I-80 pileups near Loganton involving more than 100 vehicles. 8 Dead, 45 injured

	28-Dec-01
	1600 LST
	PA
	Snow squall
	Series of chain reaction pileups, including a fatal 30-car pileup near Hazleton that killed a 13-y/o girl

	6-Jan-04
	1215 LST
	PA
	Snow squall
	Fatal I-80 pileups. 6 dead, 17 injured, Portions of I-80 closed for more than 2 days

	13-Feb-06
	1130 LST
	MI
	Snow squall
	86-vehicle chain reaction pileup on US 31, 25 injured

	26-Feb-06
	0920 LST
	PA
	Snow squall
	25 separate accidents over a quarter mile stretch of I-81. Highway closed for 5 hours

	7-Dec-06
	1535 LST
	PA
	Snow squall
	15-vehicle pileup incl. 7 tractor trailers, no inj/fatalities despite conditions similar to Jan. 6, 2004

	16-Jan-08
	1045 LST
	WV
	Snow squall
	Numerous accidents, including a fatal 8-vehicle pileup on I-81. 2 fatalities

	20-Jan-08
	1300 LST
	ON
	Snow squall
	Up to 100 vehicles involved in several pileups, 1 dead, 29 injured. Highway closed ~10 hours

	10-Feb-08
	1400 LST
	PA
	Snow Squall
	68-car pileup on I-81 killed 1 and injured 36. Northbound lane closed for 5 hours

	10-Feb-08
	1230 LST
	NY
	Blowing Snow/ Whiteout Conditions
	1 Dead, 24 injured in I-390 pileup near Rochester, NY. 37 mph gusts created near zero visibility


NWS Partner Project with PENNDOT and PSP

In 2004, NWS State College, PA began an experimental partner project with PENNDOT and PSP to reduce the severe impact of HISA events along I-80 in central Pennsylvania.  Among other events, the Loganton, PA pileup in December 2001 was a primary motivating factor behind this work, while another (the Milesburg, PA pileups of January 2004) served to promote greater awareness of the problem and the urgent need for agencies to work together with the NWS in State College, PA to prevent future reoccurrences. 

This partnership culminated in the development of a notification plan to facilitate pretreatment of roads by PENNDOT prior to an event, and real time mitigation during the event by PSP by dispatching cruisers running lights on either side of an affected area to slow the stream of automobile and truck traffic headed into an intense snow squall.  Whenever possible, advanced PENNDOT pretreatment of roads is accomplished via email notification list, whereby forecasters compose and send a short email when potential HISA events are diagnosed more than a day or two in advance.  On the day of an event, short term notifications are accomplished through the issuance of Special Weather Statements (SPSs) and a cooperative call chain which is initiated by a single phone call to the PSP from NWS State College, PA.  All subsequent PENNDOT and PSP offices receive phone calls from their neighboring PENNDOT/PSP office that an SPS has been issued, which contains specific highway mile-marker information, as well as snow squall path timing similar to NWS pathcasts contained in Severe Thunderstorm Warnings, (SVRs). 

In the 3 ½ years since the I-80 experimental notification project’s implementation, no significant HISA incidents have occurred on this stretch of I-80 across central Pennsylvania;  This can be attributed at least in part to the notification plan and cooperation between NWS State College, PA with PENNDOT and PSP, but also through good fortune.  In contrast, severe HISA impacts have continued to occur outside of the experimental notification area, and work is underway to expand notifications, perhaps through the development and issuance of a new short-fused cold season convective warning or advisory product, while remaining cognizant of workload constraints and verification issues related to the longer fused winter storm events and associated metrics.

Conclusion

HISA snow events are a significant threat to life and property on our nation’s highways. Resulting impacts are greatly disproportionate to observed snowfall amounts, killing and injuring a substantial number of people each year.  A proof of concept partner project by NWS State College, PA has shown so far that notifications of these events by phone and SPS can be effective in mitigating the impacts of such events.  However, a more efficient and automated method of disseminating this information is needed (due to workload constraints) in order to expand this critical service to all locations.  

Current and future work to expand the notification system and perhaps a new NWS warning or advisory text product is involving NWS Binghamton, NY, which has forecast responsibility for Interstate 81 in northeastern Pennsylvania.  Given the life-threatening impact of HISA events, a short-fused winter weather warning product seems justified.  At the least, a more efficient method of dissemination that takes advantage of the Emergency Alert System to immediately notify law enforcement and emergency management officials, while containing pertinent mile-marker and path-cast information is highly recommended.  

Human error dictates that weather-related accidents will continue to occur regardless of the notification system in place or NWS warning or advisory product that is implemented or issued.  The goal is to minimize the threat and reduce the loss of life and property through efficient dissemination of critical short term information, which when partnered with local and state law enforcement and department of transportation road crews can prompt life-saving mitigation and lessen the severity of HISA-related accidents.

For more information on HISA research including workshop presentations and conference papers, visit our website at: http://www.erh.noaa.gov/ctp/HISA/HISA.php
