40°C above Normal: What’s Causing Extraordinary Heating in Polar Regions?
by Donna Lu
March 21, 2022 – Unusually high temperatures in both Antarctica and the Arctic in recent days have shocked researchers, who warn that extremes will become more common as a result of the climate crisis.
Concordia station, high on the Antarctic Plateau, hit a record temperature of -11.8°C on Friday, more than 40°C warmer than seasonal norms.  Vostok station registered a temperature of -17.7°C, beating its record by 15°C.
At the same time, some stations near the north pole reached 30°C above normal.  Records were broken in Norway, while unusually warm temperatures were recorded in Greenland and the Russian archipelago of Franz Josef Land.
The Antarctic continent as a whole on Friday was about 4.8°C warmer compared to a baseline temperature between 1979 and 2000, the Associated Press reported.  On the same day, the Arctic as a whole was 3.3°C warmer than the 1979 to 2000 average.
What Is Causing the High Temperatures?
“Both of these weather events are related to the poleward transport of heat and moisture,” said Dr Zachary Labe, a climate scientist at Colorado State University, on Twitter.
Alex Sen Gupta, an associate professor at the University of New South Wales in Sydney, said strong winds coming from Australia were contributing to the unusual temperatures in Antarctica.
“We have had a combination of strong weather systems over the Southern Ocean, to the south of Australia, that aligned to produce very strong polewards winds stretching from Australia to eastern Antarctica.”
An atmospheric river was also a major contributing factor to the high temperatures in the eastern Antarctic, according to Prof Julie Arblaster, a climate researcher at Monash University.  “These are rivers of moisture in the air that bring warm and moist air to certain locations.  And there was a really significant one occurring in that region over Antarctica.”  The moist air has trapped heat over the continent, resulting in the warm surface temperatures.
“Right now we’ve got the lowest sea ice extent on record in Antarctica,” Arblaster said.  “A lot of the sea ice around Antarctica that might be there normally - close to the continent - is now ocean.  It would be really interesting to understand if there’s any connection between the low Antarctic sea ice extent and these warm temperatures.”
How Unusual Are Temperatures like This?
The heat in eastern Antarctica was an “extraordinary event”, Arblaster said.  “These are temperature anomalies of between 15 to 40[°]C.”
Gupta said: “It looks like large parts of eastern Antarctica reached over 20°C warmer than normal.  Warming started on the 15th [March] and still persists.”
Prof Matt King, who leads the Australian Center for Excellence in Antarctic Science, said a lack of long-term temperature records made the heat wave difficult to contextualize historically.  “The 1st of the precise temperature records start in the late 1950s, so it’s really hard to work out what’s remarkable and what’s not,” King said.  But, he warned, the impact of the climate crisis meant events like these would be a “view to the future.  Sometime down the track, depending on what we do with our carbon emissions, we might see these types of temperatures much more regularly.”
In the Arctic, temperatures have increased by nearly 1°C in the past decade, with Northern Siberia and the Canadian Arctic warming 3 times faster than the rest of the world.  A record temperature of 38°C was recorded in the Russian Arctic during an Arctic heat wave in the 2020 northern hemisphere summer.
What Are the Consequences?
“This weather event is an example of atmospheric warming above the ice shelves,” said Prof Andrew Mackintosh, head of the school of earth, atmosphere and environment at Monash University.
In Antarctica, the heat “would have to persist for a fairly long period of time to make a substantial difference”, he said.  The main concern is a weakening of ice shelves, extensions of ice sheets that float over the ocean.  They play an important role in restraining inland ice.  “Once we lose ice shelves, grounded ice that sits inland would flow out faster … go to the ocean and cause sea level rise,” Mackintosh said.
King agreed, saying there had been indicators in recent days of potential surface melt and snow softening along the eastern Antarctic coastline.  “In some ways, the future of Antarctica will look like the future of the Arctic, where we’ve had many degrees of warming there over the last 50 years or so,” he said.
There has been a sharp drop in Arctic sea ice this month at Svalbard, which has experienced anomalously high temperatures.
Last year, researchers found that sea ice across much of the Arctic was thinning twice as quickly as previously thought.  The last fully intact ice shelf in the Canadian Arctic collapsed in 2020, as a result of rising temperatures.
The melting of ice results in a vicious cycle: a greater area of dark water is exposed, learning to increased absorption of the sun’s energy, which then causes more warming.
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