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Bigger, Faster 
Avalanches, 
Triggered by 
Climate Change
A deadly 2016 glacier collapse in Tibet surpassed 
scientists’ expectations — until it happened 
again. They worry it’s only the beginning.

By KENDRA PIERRE-LOUIS JAN. 23, 2018

Want the latest climate news in your inbox? You can sign up here to receive
Climate Fwd:, our new email newsletter.

When 247 million cubic feet of snow and ice collapsed off a glacier in the dry,
mountainous region of western Tibet in 2016, the roiling mass took with it nine
human lives and hundreds of animals, spreading more than five miles in three
minutes at speeds of nearly 200 miles per hour. The event surprised scientists, who
had seen a collapse that big and that fast only once before.

And then it happened again, three months later, on a neighboring glacier,
though without fatalities. Glaciologists hadn’t quite believed that glaciers could
behave this way, and suddenly they had witnessed two similar collapses in a year.

An analysis of the events, published this week in the journal Nature Geoscience,
found that climate change was the culprit in both collapses. The study suggests that
in addition to the known risks posed by a warming climate, such as sea level rise, we
may also be in line for some cataclysmic surprises.
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To understand what the researchers found, it helps to know that generally there are

two kinds of mountain glaciers: flat and steep. When a flat glacier collapses, it can

move a lot of snow and ice, but in slow motion. These “surges” can last weeks and

even years, but move no more than a few hundred feet a day.

Steep glaciers appear perilously affixed to mountain walls, and when they do

collapse they create avalanches with speeds up to 250 m.p.h. Those avalanches may

imperil mountain climbers, but over all they don’t move as much snow and ice.

In Tibet, however, researchers saw a frightening hybrid of the two. “It was a flat

glacier, but it produced speeds of up to 300 kilometers per hour,” or 186 m.p.h., said

Andreas Kääb, a professor of geosciences at the University of Oslo in Norway and

lead author of the study.

On top of the speed, each of the collapses moved enough snow and ice to fill one

million freight train cars stretching 7,500 miles, Dr. Kääb said. That’s roughly the

distance between New York City and Shanghai.

The only other comparable event scientists have recorded was the 2002 collapse

of the Kolka glacier in the Caucasus Mountains. That collapse tumbled eight miles

downriver, reaching speeds of 179 m.p.h. and killing more than 120 people in the

North Ossetia region of southwestern Russia.

“It happened during the second Chechen war, very close to the boundary to

Chechnya, so there were a lot of refugees camping,” Dr. Kääb said.

Researchers thought that collapse was linked to factors specific to the region — the

glacial equivalent of a freak accident. Then came the first collapse in Tibet.

“We were thinking, ‘It happened again. It’s not only in the Caucasus. This is

crazy, it can happen somewhere else,’” Dr. Kääb said. “We were not even finished

thinking that, then the second one came down.”

It’s not certain what caused the Caucasus collapse. But scientists say the driving

factor in Tibet was climate change.
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Normally, the cold air in the Tibetan plateau can’t hold much moisture. But

warmer air caused by climate change — the region has warmed 0.4 degrees Celsius

per decade since the 1960s — holds more moisture, leading to more winter snowfall.

While many glaciers around the world are in retreat because warmer temperatures

are melting them, the Tibetan glaciers that collapsed are among those that are

growing because of more snow.

In the summer months, there has also been more rain. That water created

crevices through the glacier and saturated the ground below, acting as a kind of

lubricant. With more weight on top and less friction to hold the glacier in place on

the bottom, it collapsed.

“You have a thicker glacier soaked with water,” said Dr. Kääb. “That’s two

climate change impacts that contributed to making the glaciers unstable.”

Lonnie G. Thompson, a professor of geological sciences at Ohio State University,

said the underlying mountain range didn’t help, either. “The bedrock of this

mountain range was laminated shales and sandstone, which are not extremely

resistant to start with,” said Dr. Thompson, who was not a part of the study but by

chance was in Tibet when the first glacier collapsed.

Dr. Kääb said he hoped that the study would be a wake-up call to people living

near mountain glaciers that this kind of collapse, though rare, can happen. “The

travel of the Tibetan avalanches was eight, nine kilometers. The one in the Caucasus

traveled 18 kilometers. If you draw an 18-kilometer-diameter circle around glaciers

of the world you see that even cities are within this reach,” he said.

“If this happens in areas that are not as loosely populated as Tibet, this is a huge

disaster.”
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