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EXECUTIVE SUMMARY  

The Ice Storm of 1998 hit the Canadian provinces of Ontario and Québec and portions of the northeastern 
United States from January 4 through January 10, 1998 . Unusually long in duration and large in  geographical 
extent, this storm triggered  extensive power outages across the impacted region and is widely acknowledged to 
be Canadaôs costliest natural disaster. 

Due to the collapse of power lines and supporting structures from i ce accumulation, over 4.7 million people in 
Canada and another 500,000 in the United States lost power during the storm . The Canadian utility company  

Hydro-Québec was particularly hard hit , with over 1,850 miles (3,000 km) of power network impacted by the 
storm. Nearly 800,000 insurance claims were filed in Canada with another 140,000 in the United States, causing 
a total insured loss at the time of US$1.3 billion across both countries. The event also triggered a class action 
lawsuit against a group of Canadian insurers for addit ional living expenses (ALE) due to evacuation as a result 
of power outages.  

Ten years following the 19 98 event, this report ch ronicles the unique meteorological features of the storm and 

the potential insurance impacts of a repeat of the event in 2008 , in the context of the current RMS 
understanding of w inter storm risk throughout North America .  RMS estimates that if the Ice Storm of 1998 
were to recur in 2008, given the modifications in insurance industry practices, local disaster management, and 
improving the resilience of the electrical supply system, the insured loss would result in payments between 
US$1.0 and US$3.0 billion. 
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INTRODUCTION  

In early January 1998, a series of storms produced large amounts of freezing rain  from nort hern New York 
State through the St. Lawrence River Valley region, with some locations receiving over 3.1 in (80 mm) of 
freezing rain, including Ottawa and Cornwall, Ontario, and Montreal, Québec. This series of storm systems from 
January 4 through January 10, dubbed the ñ1998 Ice Storm,ò devastated the Canadian provinces of Ontario and 
Québec, as well as portions of the northeastern United States. The event is widely acknowledged to be 
Canadaôs costliest natural disaster and was the most severe ice storm to hit the region since at least the 1920s.  

Freezing rain is not an uncommon occurrence during the winter months in southern Ontario and Québec and in 
the northeastern United States, all of which receive an average of 30 to 50 hours of freezing rain a year  
(Cortinas, Jr. et al., 2004) . What made the 1998 Ice Storm unique was its long duration, large geographical 
extent, and extraordinary freezing rain precipitation totals.   

The storm caused considerable damage and disruption across the affected region, with  a total of 45 deaths 
attribut able to the storm . Extensive power outages were caused by the significant ice accumulation on power 

lines (Figure 1), as well as by trees bringing down power lines and transmission towers. Over 4.7 million people 
in Canada lost power during the storm , along with another  500,000 in the United States. The collapse of the 
power distribution system meant that more than 400,000 Canadians were still without power nearly two weeks 
after the storm. The widespread power outages and lengthy repair delays brought significant political pressure 
and public hostility  upon the Canadian utility company Hydro -Québec, which provides almost all of the 
electricity consumed in Québec Province. Nearly 800,000 insurance claims were filed in Canada and an 
additional 140,000 in the United States, totaling insured losses at the time of C$1.6 billion in Canada and 
US$200 million in the United States. However, much of the loss was uninsured and some of the businesses 

worst affected were dairy farms, the mapl e syrup industry, and timber  companies. According to the National 
Climatic Data Center (NCDC), the total economic  loss at the time was approximately US$4.4 billion, with US$3 
billion in Canada alone (National Climatic Data Center, 1999).  

Ten years after t he event, this report chronicles the unique meteorological features of the 1998 Ice Storm and 
how the event compares to past ice storms and potential future events  in the region. The loss from the storm 
has also been reconstructed by RMS based on the property values and exposures in 2008, and placed in the 

context of our latest understanding of the risk from all classes of winter  storms in both Canada and the United 
States.    

 

Figure 1: Ice accumulation on power lines (Source: NOAA) 
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THE 1998 ICE STORM   

Storm Origin and Atmospheric S tructure  

The freezing rain of the 1998 Ice Storm was associated with a series of storm systems that originated over the 
Gulf of Mexico and the Gulf Stream in the subtropical Atlantic Ocean. As these low-pressure systems tracked 
northward toward the northeast ern United States and southeastern Canada, they encountered an inverted, 
thermally stratified atmospheric structure ideal for the development of freezing rain. Normally, warmer air is 
situated near the surface of the Earth , with colder air above. However, during the storm a persistent and large-
scale thermal stratification developed, sandwiching a warm, moist layer of air  several thousand feet above the 

ground between a below-freezing layer of air  in the upper atmosphere and a below-freezing layer near the 
ground (Figure 2).  

This atmospheric thermal inversion developed several days prior to January 4, when a nearly stationary high-
pressure system over northern Canada sent extremely cold Arctic air southward. At the same time , a storm 
system over Texas sent warm, moist air streaming northward. Since warm air is less dense than cold air, the 
warm air  did not displace the cold air  near the ground, but instead ascended through it , creating the thermally 

stratified atmospheric structure.           

As snow from the storm systems fell from the upper atmosphere through the deep, warm, and moist layer, the 
snow melted into rain. Continuing to fall through the atmosphere , these raindrops encountered the shallow, 
cold layer where the temperature was below freezing, and the rain became supercooled liquid drops (Figure 2). 
Since the near-surface cold layer was thin, the supercooled raindrops froze instantly once they hit a surface, 
such as a branch, wire, or the ground.   

 

Figure 2: Illustration of the atmospheric thermal inversion needed for the development of  freezing 
rain  
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Synopsis of the 1998 Ice S torm 1  

At 12:00 UTC on January 4, 1998, a strong, high-pressure system with a central pressure of 1038 millibars (mb) 
located near Hudson Bay ushered cold Arctic air southward into southern Ontario, Québec, and into the 
northeastern United States. The front associated with this cold Arctic air mass stalled over northern New 

England and became the focal point of freezing rain . At the same time, a stationary storm system centered near 
the panhandle of Texas sent warm, moist, Gulf of Mexico air northward. Where these two contrasting air 
masses met, a stationary front extended from the far northeast ern United States southward toward the storm 
system centered over Texas. Over the course of several days and into the early morni ng hours of January 10, 
these two major synoptic weather features remain ed almost stationary, blocked by another large, high-pressure 
system over the Atlantic Ocean near Bermuda that retard ed the eastward progression of the storm in Texas . A 
series of storm systems traveled northward along this stationary front , replenishing the precipitation, before the 
entire system finally moved off the East Coast of the United States on January 10, 1998.  

The first wave of low pressure that originated over the Gulf of M exico propagated northward along the 
stationary front at 00:00 UTC on January 5. Light freezing rain was initially r eported in eastern Ontario, 
southwestern Québec, and northern New York State, while more intense precipitation began at 06:00 UTC on 
January 5 and continued for the next 24 hours.  At 12:00 UTC on January 7, the low-pressure system in the 
southeastern United States slowly migrated toward Louisiana with a central pressure of 998 mb. The nearly 
stationary front formerly  located across the northeastern United States now sagged southward near the New 
York and Pennsylvania border. The majority of freezing rain had  dissipated across southeastern Ontario and 

southern Québec.   

Twelve hours later, at 00:00 UTC on January 8, freezing rain began to fall a gain across parts of the Ontario, 
Québec, and New Brunswick provinces, as well as the states of New York and Maine, as a wave of low pressure 
traveled along the stationary front  (Figure 3). This second bout of freezing rain continued for the remainder of 
the day before a more intense wave of low pressure arrived on January 9. 

 

Figure 3: Satellite image and surface weather map of the 1998 Ice Storm on January 8, 1998 
(Satellite image source: National Oceanic and Atmospheric Administration) 

                                                      
1 The synopsis of events is taken primarily from Gyakum and Roebber, 2001, and National Weather Service, 1998. 
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The last round of freezing rain beg an around 12:00 UTC on January 9 as the synoptic pattern finally began to 
break down. The low-pressure system over New York State continued to stream warm , moist air from the Gulf 
of Mexico and the Gulf Stream off the Atlantic Ocean to the affected region before finally dissipating in the 
early morning hours of January 10. After six days of intermittent freezing rain , impressive amounts of 
precipitation were recorded across the region. An accumulation of freezing rain greater than 3.1 in (80 mm) 

thick stretched from southeastern Ontario and northern New York State into southwestern Québec (Figure 4).     

Within the generally flat terrain of the St. Lawrence and Champlain valleys, ice thicknesses were fairly uniform, 
but in the mountainous areas of Vermont and New Hampshire, ice thicknesses varied markedly. Many valleys in 
Vermont and New Hampshire remained above freezing, resulting in  little ice accumulation. Elevations above 
4,000 feet  remained in the warm layer of the atmosphere, also resulting in low accumulation totals.    

 

Figure 4: Total ice accumulation due to the 1998 Ice Storm in Canada and the United States   

Climatic Perspective of the 1998 Ice Storm  

There are several remarkable features of the 1998 Ice Storm related to the stormôs unusual persistence and the 
way in which both precipitation and Arctic air were resupplied during the storm. These factors contributed to 
the extraordinary ice accumulation, the long duration  of the event , and the large spatial extent of the storm.  

The 1998 Ice Storm occurred in the midst of a strong El Ni ño event, with very warm sea surface temperatures 

across the eastern equatorial Pacific Ocean. A number of previous studies have theorized that the El Niño 
contributed to the large -scale atmospheric flows and the resupply of  warm, moist  air from the Gulf of Mexico , 
generating the ice stormôs prolonged precipitation with an area of pronounced river flooding to the south of the 
area of ice accumulation. For example, Barsugli et al. (1999) used a forecasting model developed by the 
National Centers for Environmental Prediction to show a statistical correlation between El Niño and the 1998 
storm. Moreover, according to Higuchi et al. ( 2000), an apparent connection exists between a positive phase of 
the North Atlantic Oscillation (i.e., when pressures in Iceland are much lower than in the Azores) and a 
persistent high-pressure system in northern Québec, as evidenced by three out of the four major freezing rain 

events since 1961, including the 1998 Ice Storm.      


