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The whiskered face was drawn and tired. A half-smoked cigarette was tucked behind his ear. He looked older than his fifty years. The clothes he wore were oil stained and dirty and hung loosely on his frame. He was stooped forward. His calloused hand was outstretched; it held a chocolate bar.

The youngster’s father stood beside her and nodded his approval. She took the gift.

The old man rose to his feet and faced the father. Both men had tears in their eyes as they slowly shook hands and patted each other on the back.

Thank you.

The old man would provide free gas, a kind word, help, and comfort to hundreds of evacuees from Fort McMurray that weekend.

This book is for you, and anyone else who has helped or been helped in time of need.






“First Nations peoples have a special relationship with the earth and all living things on it. This relationship is based on a profound spiritual connection to Mother Earth that guided Indigenous peoples to practice reverence, humility, and reciprocity. It is also based on the subsistence needs and values extending back thousands of years. Hunting, gathering, and fishing to secure food for self, family, elderly, widows, the community, and for ceremonial purposes. Everything is taken and used with the understanding that we take only what we need and we must use great care and be aware of how we take and how much of it so that future generations will not be put in peril.”

ASSEMBLY OF FIRST NATIONS








INTRODUCTION

“Hi, I’m glad you’re here” is how I would begin almost all my broadcasts as Canada’s weatherman. For more than twenty-five years, I was a host on The Weather Network and reported on the country’s major weather events for the CBC, too. The job took me from coast to coast, surveying snowstorms, ice storms, hurricanes, and heatwaves. It also gave me the privilege of speaking to Canadians and asking them how they were shaped by these often brief but massive disruptions to the environment and climate. For some, these events were life-changing.

My fascination with the weather began as a child living in Nova Scotia, on the shores of Bedford Basin. The long arm of Halifax Harbour reaches inland, and Bedford Basin is a large bay, 8 kilometres long and 5 kilometres wide. Hills rise from three sides of the basin; Rockingham and its hillside homes lie on the west shore. On many days the Basin would disappear into the fog and the foghorns would blare, their sound and echo dulled in the mist. On certain evenings the fog would literally roll up our street, and my friends and I would ride our bikes in and out of its shroud. Fog is, hands down, my favourite type of weather.

During the summer and fall, my family often took a drive to Peggy’s Cove. We’d climb over the rocks and explore the area, always watching the ocean. We knew to play only on the light-coloured rocks and to never go near the dark-coloured ones, which were slippery and wet. The warning plaques hadn’t been erected then, but those who lived by the sea knew where not to venture.

In the fall, the air would cool, and sometimes there were strong storms when the rain would come in torrents and the wind would bring down tree branches. The strongest seemed to arrive around Thanksgiving, and would remove the last colourful leaves. I remember the occasional power outage, but hurricanes and tropical storms were less frequent then. But I was in Peggy’s Cove in 1971 when Hurricane Beth hit the province. My sisters and I were standing in our raincoats eating cookies, and through the sweeping wind and rain we watched the massive swells burst against the rocky shore beyond the lighthouse.

Winters on the east coast were always long and varied. Snow, sometimes a lot of it, was usually followed by a thaw and rain. We struggled to keep a skating rink in our backyard and a snow fort by the driveway. The frequent winter thaws meant that sledding and skiing were intermittent activities, but they brought my friend, fog, and the eerie nights when the street lamps cast a diffuse orange glow on the city.

I attended Duc d’Anville Elementary School, and it was there that my love for history and geography began. The school was named for the French explorer whose fleet of forty-four vessels hobbled into Bedford Basin in 1746 while on an expedition to recapture Louisbourg and Acadia from the British.

Thousands of crew were sick with scurvy, typhus, and typhoid, diseases they would spread to the local Mi’kmaq and Acadian communities. Most of the expedition, including the Duc d’Anville, perished and were buried near Birch Cove, not far from where I lived. I knew those forests and shoreline—I played there as a child and wondered what it must have been like back then.

In grade four, we were taught about the Halifax Explosion, the largest human-made explosion before the atomic bombing of Hiroshima in 1945. On December 6, 1917, at the height of the First World War, the SS Mont-Blanc, a French cargo ship laden with explosives, collided with the SS Imo from Norway, obliterating the north end of Halifax and leaving 9,000 injured and 2,000 dead. At the time only 65,000 people lived in Halifax, and a significant portion of the population was made instantly homeless. To further compound the tragedy, in the hours following the blast, a massive blizzard struck the Maritimes and Nova Scotia particularly hard. So interesting to me then was how the hilly terrain deflected the initial shockwave from much of the southern half of the city, which saved so many lives. History and geography.

At Halifax West High School, I had three teachers who fuelled my love for these subjects. It is from Mr. Hersey, Ms. Buren, and Ms. McBurney that I learned that Halifax’s Mi’kmaq name is K’jipuktuk, which is pronounced che-book-took, or Chebucto to a Haligonian. The name means “great harbour,” which attests to the city’s importance as a seaport. During the great wars, ships assembled by the hundreds before embarking across the Atlantic to Europe.

It was during this time that I also got a job doing a radio show. All my life I enjoyed listening to the radio. I remember dialling in to WCBS in New York to hear Walter Cronkite’s captivating report on the 1968 Apollo 8 moon mission. For the first time ever, humankind had actually guided a space shuttle to the moon and come back safely—amazing stuff at a time when space travel was still in its infancy. The historical impact of that event and the power of Cronkite’s words made that Christmas unforgettable. Howie Meeker’s play-by-play of NHL hockey games was just as enthralling—I could almost smell the popcorn and feel the chill of the rink air.

So with these inspirations in mind, I called David Wolfe, the program director at CJCH radio in Halifax. It was 1978 when David met with me and offered me a couple of weeks of training. I caught on quickly, and soon enough I was hosting the all-night show on Saturdays and Sundays.

Throughout the 1980s, I worked at several radio stations in eastern Canada, and I eventually became a program director. That job was about bringing talented people together to create shows that were funny and relevant, and building the profile of the hosts so that they became community influencers. It was a thoroughly enjoyable undertaking, developing the distinct personality and sound of a radio station.

I had so many wonderful mentors. Brian Phillips, the legendary morning man at CJCH, taught me about humour—where to find it and how, when, and where to employ it. Great radio programmers and talent developers like Terry Williams guided me in the art of brevity and word selection, both of which are important elements in building compelling stories.

By the early 1990s I was the program manager at a radio station in Montreal. But the work had lost its appeal. I was no longer feeling challenged. So I did what so many people do when they are in their early thirties and at a crossroads: I decided to learn how to fly airplanes.

I have always been fascinated with aircraft, the principles of flight, and navigation. I learned about carburetors, engine ice, air law, instrument flight, and meteorology. About a third of what you learn while attaining your pilot’s licence is the weather. Countless hours are spent studying how the atmosphere behaves, why it behaves the way it does, and what variables it presents as obstacles to safe flight. To me it was incredibly interesting, and I further indulged myself with dozens of books on meteorology.

There is joy in piloting an airplane—looking at the geography from above, seeing glacial drumlins and drainage patterns… always keeping an eye open for a suitable place to make an emergency landing. The process of piloting is structured in systems to ensure safety and keep the workflow between flying the aircraft and communicating with controllers smooth and unencumbered with clutter.

I loved the process of gathering information and then applying it to my flight plan. Before a flight, I would go to the Environment Canada office at the airport to get a briefing on the current and forecast conditions. The airport meteorologist and I would sometimes spend an hour talking about the variances and subtleties of the forecast.

I decided that flying airplanes was going to be my new career, so I got busy building up time in the cockpit and collecting ratings on my licence to fly at night, fly on instruments, to fly bigger, faster multi-engine planes. It was eating through a lot of cash. At the same time the aviation industry was contracting, and jobs for commercial pilots weren’t as plentiful as they had been a year or two earlier.

That’s when a radio colleague in Montreal suggested that I contact The Weather Network. She thought my knowledge of weather, coupled with my broadcast background, might work well for them.

At the time, the majority of the on-air weather presenters were not meteorologists. Instead, a collection of skilled television hosts gave the forecast. There were some exceptions, but we hadn’t quite entered the age when a specialist was required to lend credibility to a story. The Weather Network and its French counterpart, MétéoMédia, did, though, employ a full staff of seasoned meteorologists, who explained the story to the presenters, who in turn reported on air to the viewers.

I began working at The Weather Network on Saturday, October 28, 1995, the weekend prior to the last referendum on sovereignty and independence in Quebec. On my drive from my home in Kingston to Montreal that day, hundreds of “Stay” banners hung from overpasses along the highway. There was a feeling of unease and hope in the country, and I knew that feeling was everywhere in Canada. On Monday the people of Quebec narrowly chose to remain a part of Canada. There was a national sigh of relief.

My thoughts about Canada that weekend formed the basis of how I would always present the weather—as a story that we all share individually and collectively. The land, the sea, and the climate make us who we are. We cannot change the weather. We simply thrive in or endure it. When the elements turn against us, we come together to protect our communities and lend a helping hand.

To make my presentations interesting, I decided that I would be the voice for the weather, explaining and describing what was happening in the atmosphere and the environment and why it was happening. The forecast would become short science classes, so that viewers could understand why it was going to rain, snow, or hail.

One of my favourite mottos that The Weather Network used was “Before, During, and After the Storm” because it captures the dedication to the work that we journalists and meteorologists have. We want to prepare those who could be impacted by the coming conditions. For the rest, who follow along and enjoy the pastime of watching weather, we want to illustrate the impact of the event and tell the stories of the communities, families, and individuals who experienced and witnessed firsthand nature’s awesome display.

In Canada, weather unites us, no matter how it impacts us. We are proud to say we live in the city that has the most snow in any given winter or the highest temperature ever recorded over the summer months. This book is about the stories behind the storms we have survived over the past twenty-five years. It underscores who we are as a people, and I hope it casts a light on important changes that are impacting us now and will do so into the future.






CHAPTER 1 Red River


Winnipeg, Manitoba, 1997

Ten thousand years ago, a lake once covered much of what is now Manitoba, Saskatchewan, the Great Lakes region, and the northern states of Minnesota and North Dakota.

Lake Agassiz formed at the end of the last ice age, during the Wisconsin Glacial Episode, thirty thousand years ago. Estimates are that the ice sheet was 13 million square kilometres in size and held 25 million cubic kilometres of ice. The weight and motion of the ice left a depression in Earth’s surface. Then, over thousands of years, the massive glacier began to melt and retreat northward.

The ice age was ending. Our planet was well into another warming cycle. The northern Arctic Ocean, with its southern arm, Hudson Bay, was thawing and providing open water during the summer months. The warmer salt water was eating away at the northeastern corner of the ice sheet that had covered North America for ten thousand years. That ice sheet had lowered sea levels and provided the land bridge that allowed for human migration from Asia to the American continents.

Over eight thousand years ago, the ridge of ice that separated the lake from the open water of Hudson Bay suffered a fracture. In an instant, millions of tons of ice collapsed into the bay. The sound would have been deafening.

A tsunami followed the cascade of ice. The metres-high wave rushed across Hudson Bay, radiating its energy into the ocean. Lake Agassiz poured through the ever-widening rift; the dynamic force of so much moving water would continue to tear away at the lake’s northeastern rim. Trillions of cubic metres of freshwater flowed into Hudson Bay and, ultimately, the world’s oceans. Indigenous stories of a great rising of the sea and even the biblical flood may have been a description of this event. It’s estimated that ocean levels around the world would have risen by 1 to 3 metres.

The addition of all that freshwater into the Arctic Ocean decreased the ocean’s salinity, altering the density of the seawater. The resulting change in the ocean currents had a direct impact on global weather patterns, which affected agriculture and human migration.

Lake Agassiz must have been an amazing sight. At its peak, Agassiz was larger than any lake on Earth in our time. The northern and eastern shores met massive walls of ice that rose into the sky. Waterfalls as high as Niagara poured meltwater from the glacier, filling the lake. When the last full retreat of ice began, water drained eastward and southward, through a valley called the Traverse Gap into the Glacial River Warren, which emptied into what is now the Mississippi River system and the Great Lakes and St. Lawrence River.

Lake Agassiz takes its name from the nineteenth-century Swiss-born geologist and naturalist Louis Agassiz, who studied glaciers and the theory of ice ages and their impacts on nature and human civilization. The very first scientific studies of what is now Manitoba were conducted by the American geologist William Keating in the 1820s. Keating found compelling evidence that a massive lake once covered much of the area. Fifty years later, the American geologist and archaeologist Warren Upham confirmed that Keating was correct—a huge prehistoric lake had once covered Manitoba. Upham named the now vanished lake in honour of Agassiz.

All that remains of this once massive inland sea is Lake Manitoba, Lake Winnipeg, Lake Winnipegosis, and drainage routes into Hudson Bay, the Great Lakes, and the Gulf of Mexico. What was once the floor of Lake Agassiz is now rich and fertile farmland. Strange ridges, escarpments, and gravel berms cross the landscape. These geological oddities are evidence of the ancient past and also shape the present drainage patterns of this vast lowland.

One such ridge lies along the Minnesota–North Dakota border. Rivers flow on both sides of the ridge; on one side they feed the Mississippi and all its tributaries, and on the other, the Red River and its tributaries.

The Red River flows northward through the lowlands of North Dakota and into the flat plains of southern Manitoba, meeting the Assiniboine River in Winnipeg. Winnipeg is the Cree word for “muddy water.” Long before the first Europeans arrived in 1738, Indigenous people had used the location as a meeting place for trade. The fur trade led to the establishment of a colony in the early 1800s and to the Fort Garry settlement. Indigenous people who visited the colony told settlers stories of great floods in the region.

In 1826, a massive flooding of the Red River destroyed Fort Garry and the colony. The water flow is estimated to have been 6,400 metres per second. The landscape was altered forever, and the lives of everyone in the Red River community were severely disrupted.

When the water receded, Fort Garry was rebuilt on slightly higher ground, at the forks of the Red and Assiniboine rivers, in what is today the heart of Winnipeg. The settlement was renamed Upper Fort Garry.

The area would flood again in 1852, 1861, 1892, and 1897. In fact, the Red River would flood with increasing frequency as Winnipeg grew in size and importance as an agricultural trading centre, transportation hub, and seat of government.

Ancient Lake Agassiz left both a gift and a predicament. The gift is productive soil for farmers—some of the most productive in North America. But beneath the rich soil is a thick layer of clay that prevents good drainage. Heavy rain or a deep, rapidly melting snowpack can quickly saturate the ground with moisture and lead to overland floods.

The other problem is that the Red River flows from south to north and is the main drainage system for thousands of square kilometres of flatland. The south warms faster than the north, so as the winter snowpack melts and fills the Red River in the south, the water flows north into areas that are very often still frozen.

The lowlands of southern Manitoba are a natural floodplain prone to annual spring floods. Weather extremes will occasionally magnify the scale and scope of flooding. The behaviour of both climate and weather in the year leading up to Winnipeg’s Great Flood of 1950 brought together the perfect array of elements for an epic environmental event.

Conditions that contributed to the deluge began the previous autumn. A new record for rainfall was set in October 1949; as winter set in, the ground was saturated with moisture. Then in December, January, and February, the province got more snow than it had over the previous fifty years. March was bitterly cold, and the deep snowpack was slow to thaw that spring.

By April, the Red River was melting in North Dakota. A high volume of water began flowing north toward still-frozen Manitoba, and ice jams formed near the Canadian border. Compounding the meltwater was a cold rain that fell nearly every day that month. As the rain fell, the snow melted, but the ground remained frozen, and a massive lake began forming in the southern part of the province. The lake grew by 40 square kilometres per day, and by late April, it measured 1,000 square kilometres. Farmland and villages in the Red River Valley were submerged. There were fears that Winnipeg would flood too. The Red Cross, the military, and thousands of volunteers began filling sandbags so that a series of dikes could be built around the city.

On Friday, May 5, cold arctic air raced east across the prairies and hit a surge of moist and mild air from the Gulf of Mexico. Strong wind and torrential rain fell across Manitoba—34 millimetres that afternoon—then heavy snow.

That night, eight of the levees ruptured. The relentless, strong wind created huge waves that crashed against the dikes, and cold water from the massive lake gushed into several Winnipeg neighbourhoods. The rapid movement of floodwater freed some of the ice jams that were clogging the Red River south of the city. A flash flood pushed the swollen river over the banks; it raced northward into the city and washed away four of the eleven bridges.

Manitoba premier Douglas Campbell called on Prime Minister Louis St. Laurent for help and declared a state of emergency. Water was flowing through Winnipeg at 3,000 cubic metres per second. The lake south of the city measured 65 by 100 kilometres.

Over the next several days, dozens of Winnipeg neighbourhoods were evacuated. At the time, it was the largest evacuation in Canadian history—100,000 people, or 34 percent of the city’s population, were forced to leave their homes.

The water rose for two more weeks.

On May 26, the Red River flood peaked at 10 metres above normal levels. Ten thousand homes had been damaged or destroyed. It would take nearly three weeks for the water to recede.

What could be done to prevent the next disaster?

Duff Roblin, who would become the premier of Manitoba in 1958, advocated for a floodway.

Construction of the Red River Floodway, or “Duff’s Ditch,” began in 1962. Over 76 million cubic metres of earth was moved to build the 47-kilometre floodway, as well as a series of dikes, levees, and control gates. At the time, it was the second-largest earth-moving project on the planet; only the Panama Canal was bigger. The floodway can move floodwater around Winnipeg at 2,500 cubic metres per second. The project came in ahead of schedule and under budget, having taken six years to complete at a cost of $63 million.

In late April 1997, I was showing an enhanced satellite image of southern Manitoba on The Weather Network. The shimmer of water—a shining, smooth, black surface—covered what should have been a patchwork of fields. “This lake is now 2,000 square kilometres in size, almost twice the size of the lake that formed in 1950,” I said. “The floodwater will peak in Winnipeg by the weekend, but even after the peak, the water will take weeks to slowly recede. Let’s hope the dikes and sandbags hold in Winnipeg.”

The conditions that led to the Great Flood of 1997 were almost identical to those of 1950—an unusually wet autumn, a snowier-than-average winter, a cold spring, then a rapid thaw accompanied by a strong storm with heavy snow and powerful winds.

On April 17, Grand Forks, South Dakota—a city with a population of more than fifty thousand—was evacuated when the Red River burst through the banks. Water rose a metre higher than the dike that had been built to protect the city. Then a fire erupted downtown, destroying dozens of buildings and apartment blocks.

In southern Manitoba, hundreds of farms stood like miniature islands, surrounded by sandbags heaped into piles 8 to 10 metres high to hold back the sea of water that now covered the fields.

Sandbags, dikes, and levees held back the great lake from the small towns and villages in the Red River Valley too. But in Ste. Agathe, 20 kilometres south of Winnipeg, the dikes failed and the village was overtaken by the lake.

This was far worse than the Great Flood of 1950.

On April 23, Winnipeg mayor Susan Thompson declared a state of emergency and ordered the first in a series of mandatory evacuations. In South Winnipeg, 9,000 residents would have to leave their homes. South of Winnipeg, 25,000 people had been evacuated as the water continued to rise, and 8,000 were living in shelters in the capital.

The military had deployed 8,500 troops to build levees and dikes and to fill sandbags. An army of 70,000 volunteers worked at their sides. More than 8 million sandbags were delivered to neighbourhoods across the city, and more than 45,000 truckloads of clay were used to build temporary dikes.

Students volunteered to fill white plastic bags with sand, the results of which were jokingly referred to as “Red River perogies.” Neighbours helped each other stack walls of sandbags around their homes. Commuters on the ring road, which itself was a levee, could see front-end loaders moving tons of sand, rock, and earth into position.

The Brunkild Dike was erected during the last three weeks of April. Built of boulders, mud, and crushed rock, the dike formed an 8-metre-high levee that stretched 40 kilometres from Brunkild to St. Norbert, a suburban neighbourhood on the west bank of the Red River. The dike was constructed to keep the ever-growing lake from flooding Winnipeg from the southwest.

As in 1950, a storm rolled across Manitoba, bringing heavy rain and strong winds. There was concern that the waves lapping at the Brunkild Dike would collapse it. Soldiers installed erosion-resistant plastic sheets along its entire 40-kilometre length as gale-force winds roared and a cold rain fell. Aside from a few leaks, the levee held back the water.

On Thursday, May 1, the Red River peaked as it moved through Winnipeg; the water was 8 metres above the level of winter ice and flowed just a few centimetres beneath the roadbeds of the river’s bridges. Massive chunks of ice banged against the structures as they passed below, the noise resonating dully amid the sound of churning water. Damage to the Provencher Bridge, at The Forks, would take months to repair.

The Red River Floodway was diverting 2,000 cubic metres of water per second away from Winnipeg; the river itself was carrying 2,100 cubic metres of water per second on its path through the city. Without the floodway diverting half the volume of water, the river would have submerged downtown Winnipeg.

Premier Gary Filmon, a hydraulic engineer, said, “We’ve still got another week of white-knuckle time.” The prolonged water pressure on the temporary sandbag dikes could cause them to leak or fail. Dozens of crews—municipal, military, and volunteer—worked around the clock to survey and perform maintenance on the over 200 kilometres of primary dikes that surrounded Winnipeg.

Over the next three weeks, the massive lake slowly shrank, draining into the Red River. On May 23, Mayor Thompson declared the emergency over. The floodway had done its job.

Once again, Winnipeg had been spared devastation, but it was apparent that more work needed to be done to mitigate the impact of the annual spring floods. Engineers used extensive computer modelling to help guide their flood mitigation projects. The new protection system was designed to withstand a once-in-seven-hundred-years flood.

Over several years, beginning in 1999, the Red River Floodway in Winnipeg was enlarged. Twenty-one million cubic metres of earth was excavated to expand the floodway’s capacity; rather than 2,500 cubic metres per second, it could now carry over 4,000. The soil that was removed to expand the floodway was used to build new dikes and reinforce the existing flood protection system. In addition, a series of reservoirs were built to hold excess runoff during the peak stages of future floods.

Ten years later, the Red River Floodway would be tested again. In March 2009, the Red River flooded in North Dakota. Governor John Hoeven declared a statewide disaster as the river rose 12 metres above flood stage. Then a snowstorm struck, adding more volume to the river and across the flooded fields.

In Grand Forks, the Red River rose 16 metres, inundating the city with water. Manitoba was still covered in a blanket of snow and ice, and the water poured overland. A giant lake formed again.

Highway 75, Manitoba’s main route to the United States, was closed due to the floodwater. Farther north, the Red River Floodway couldn’t be opened because the river was still frozen and ice jams could damage the infrastructure and potentially flood the city of Selkirk, just north of Winnipeg.

By April, massive ice jams were clogging the Red River and its tributaries north of Winnipeg. Several communities were evacuated because of flash floods. Forecasters predicted the flooding would be nearly as bad as the 1997 disaster. The Province of Manitoba deployed Amphibex icebreakers to the Red River and the floodway. The machines look like floating tanks with several backhoe shovels mounted like huge steel arms. These arms are used to break thick ice and pull apart ice jams to get the water flowing.

By April 8, the ice had been cleared and the Red River Floodway was opened. Water cascaded through the channel and around Winnipeg. The Red River also flowed through the city. The water crested at nearly 7 metres, a metre below the level recorded during the 1997 flood. Without the expanded floodway, it’s estimated that the crest would have been at least 2 metres higher downtown, over 9 metres in total.

There is no ultimate solution for flooding in southern Manitoba. It is flat land, a floodplain, filled with ancient meandering rivers. Human innovation has resulted in the Red River Floodway and the series of levees and dikes that protect Winnipeg and many other communities; however, the weather will always be a wild card.

This area is an ideal location for storms to mature. The topography and geography permit a confluence of warm moist and cold arctic air masses. That merging results in powerful snowstorms in the winter and torrential rain in the spring and autumn.

“Winterpeg, Manisnowba” is the snidely cute nickname that tells only part of the story of the city whose motto is “Unum Cum Virtute Multorum,” or “One with the strength of many.”

Manitobans and Winnipeggers have always faced extreme weather head on. They have found ways to mitigate the impacts of the annual spring floods, and they get their fair share.

In June 2007, the most powerful tornado in Canadian history touched down in Elie, 45 kilometres west of Winnipeg. The winds were estimated to be nearly 500 kilometres per hour. The very next month, on July 25, just 65 kilometres southwest of Winnipeg in Carman, Canada recorded its highest ever humidex reading at 52.6 degrees Celsius.






CHAPTER 2 Ice Storm


Quebec and Ontario, 1998

It was sunny and 5 degrees Celsius in Montreal on the first Sunday morning of 1998. Icicles dripped steadily outside our brightly lit studios, and I could feel the warmth of the sun as it beamed through the window. On my desk was a series of maps that recapped how much snow had fallen during the Christmas and New Year’s holidays—over 30 centimetres in both Ottawa and Montreal.

I was formulating how to explain the rollercoaster weather pattern we were experiencing in eastern Canada—the biting cold and heavy snow of Christmas, then the thaw over the past weekend, to be followed by a very complex storm that was due on Monday. The lead-up was easy; the coming storm system was vexing.

In the atmosphere above eastern North America, a warm, moisture-laden air mass was coming in from the Gulf of Mexico and moving along the spine of the Appalachian Mountains toward Ontario, Quebec, the Maritimes, and much of New England.

At the same time, much colder air was beginning to circulate southward around a high-pressure ridge located over the far north of Quebec and Labrador. Cold air is dense; its molecules are packed closely together. A cubic unit of cold air will weigh more than the same cubic unit of warm air, whose molecules are much more widely spread. The weight of air is a confusing concept. A teacher of mine had a good analogy: in cold air the molecules are huddled together to try to keep each other warm, while in warm air they stay away from each other because it’s too hot.

The weather maps I looked at were the classic models for an ice storm.

The last time a big ice storm had hit Montreal was in February 1961. Freezing rain fell for two days, resulting in the accumulation of nearly 40 millimetres of ice. Compounding the accretion of ice were winds of over 140 kilometres per hour. Trees fell onto power lines, and thousands of people were left without electricity for several days. The extensive property damage led to changes in the city’s infrastructure, so that Montreal would be more resilient during future ice storms.

Freezing rain is the most misunderstood type of weather event. Freezing rain is not ice, falling like rain from the sky. Ice that falls from the sky is sleet or graupel or ice pellets, to be meteorologically correct. Freezing rain is far more insidious.

Freezing rain occurs when the temperature of the shallow layer of air at the surface is below the freezing mark. When rain, from a pool of warmer air aloft, falls into this colder, shallow layer, it instantly freezes on contact with any below-zero surface. This creates an interesting illusion: though it appears to be raining, each supercooled raindrop coats the surface in ice. Vehicles, roads, buildings, trees, power lines—everything is covered in ice.

The longer the rain continues, the greater the accretion of ice. This process doesn’t end until the moisture flow is exhausted, the surface temperature rises above freezing, or the air aloft cools uniformly so that its moisture content can freeze to ice pellets or snow.

During a typical winter, many regions of Canada will experience freezing rain. However, most episodes last for several hours—a duration long enough to make it look pretty outside, but not so long as to cause significant issues.

Patrick de Bellefeuille, my counterpart on our French-language service MétéoMédia, and I discussed the possibility that this might become a long-duration storm, perhaps even a record-setting one.

“The cold air will fill all the valleys and stay in place until this pattern breaks down,” Patrick said to me. “Look on the map—there is another high-pressure area near Bermuda that’s going to keep the cold air over the east. This is going to last all week. It’s bad, really bad.”

By the time I finished my broadcast at lunchtime on Sunday, January 4, there was growing concern about the potential severity of this storm. Environment Canada had issued warnings for freezing rain.

Driving home to Kingston, some 300 kilometres west, I noted that the skies had become overcast and the bases of the clouds were sinking lower. The temperature was dropping, too.

On Monday morning it was raining. The dense, cold air had not yet circulated this far west, but in both Ottawa and Montreal the temperature at ground level had fallen below zero. Just a thousand metres above the surface, the temperature was several degrees above zero. This was the moisture flow from the Gulf of Mexico.

From eastern Ontario through southern Quebec, rain was falling into the shallow cold layer at the surface and creating freezing rain. The temperature profile in the atmosphere was more uniform near the Atlantic Ocean and offered upward of 30 centimetres of wet snow.

By Tuesday morning, Montreal and Ottawa had already experienced nearly twenty-four hours of continuous freezing rain; at my home in Kingston, it had been over eighteen hours. Trees had begun to sag and bend under the weight of the ice. Roads were slick, covered in a gleaming layer that made both driving and walking hazardous. School had been cancelled; businesses were opting to stay closed. The power was beginning to go out across the region.

From Kingston in the west, north to Ottawa, south to Upstate New York, and eastward through the St. Lawrence River Valley to Montreal and the Eastern Townships of Quebec, ice was coating every surface. Road travel was treacherous, and de-icing crews were unable to keep up with the accretion. People were waiting out the storm in their homes; only essential services remained open for the public.

Throughout Tuesday the rate of rainfall increased dramatically, and the ice built up rapidly on all surfaces. In Kingston, the trees were shedding icicles, endlessly clinking when they hit the ground, like the toasting of a hundred wineglasses. By evening the tinkling of broken icicles was accompanied by what sounded like shotgun blasts, two or three every minute. Tree limbs and entire trees were buckling under the weight of the ice. Outside, the night sky had an eerie green aura from the glow of chemicals burning in the hundreds of electrical transformers that had short-circuited or exploded.

Farther east, in Quebec, not only were trees collapsing but power lines and poles had begun snapping from the strain of the ever-growing ice. By late evening large areas of southern Quebec and eastern Ontario began steadily losing electricity. It was as if someone was simply flipping a switch and turning off the lights, one town at a time.

The cold quickly overtook the stored warmth in homes. Inside, the temperature dropped, from 18 to 15 to 10 to 5 degrees Celsius and colder. Heat came from fireplaces… if you had one.

That evening I took a walk through my neighbourhood. The temperature was –2 degrees Celsius. Rain was falling steadily and freezing onto my coat. The road, the sidewalk, the lawn—everything was one continuous sheet of ice. I slid like a kid down the street, then shuffled slowly along the sidewalk after I slipped and fell on the cold, hard ice.

We had power on my side of the street, but two blocks away the electricity had gone out. Live power lines lay across backyards. The orange lights of a public utilities truck blinked as two lineworkers inspected the wires. Walking on this wet and icy surface was doubly dangerous—the downed power lines now added the threat of electrocution.

“This street, this block, and others will be off grid,” a lineworker told me. “The lines are coming down too fast for us to keep up. If more come down, stay away from them.”

As I slowly shuffled my way back home, I saw extension cords running across the street, from one house, down the driveway, across the road, over a snowbank, and into a neighbour’s home. People were sharing anything they could, including electricity.

As we lay in bed at night, I could hear the rafters and joists in my house groan and creak from the weight of the ice that was accumulating on the roof.

That night the first surge of moisture in the atmosphere began to ebb, and the steady rain became a persistent freezing drizzle. Closer to the surface, the temperature continued to fall as much colder air from the north surged into southern Quebec and eastern Ontario.

On Wednesday, January 7, more power lines failed under the weight of ice or fallen trees, and several electrical substations shorted out. By the afternoon, thousands of people in both provinces had been without power or heat for over forty-eight hours. Emergency centers began opening to take in those who needed shelter.

Communication was becoming increasingly difficult. Cellphone towers were without electricity or had collapsed under the weight of the ice, power failures disrupted landline telephone service, and radio-transmitting towers lost service, cutting off television as well as AM and FM broadcasts. It was going dark, and the forecast anticipated a new push of heavy freezing rain for Thursday and Friday.

I telephoned The Weather Network to discuss the storm and determine if I should attempt to make the trip to Montreal on Friday. The Téléport building, which housed our studios, was using diesel-powered generators, and the electricity was being rationed for only essential lights and electronics. The heat had been turned off. There was enough fuel to run the generators for three days, then the building would go dark.
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