
 

5 ways the extreme Arctic heat wave follows a
disturbing pattern
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This Arctic heat wave has been unusually long-lived. The darkest reds on this
map of the Arctic are areas that were more than 14 degrees Fahrenheit warmer
in the spring of 2020 compared to the recent 15-year average. Credit: Joshua
Stevens/NASA Earth Observatory

The Arctic heat wave that sent Siberian temperatures soaring to around
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https://earthobservatory.nasa.gov/images/146879/heat-and-fire-scorches-siberia
https://earthobservatory.nasa.gov/images/146879/heat-and-fire-scorches-siberia
https://public.wmo.int/en/media/news/reported-new-record-temperature-of-38%C2%B0c-north-of-arctic-circle


 

100 degrees Fahrenheit on the first day of summer put an exclamation
point on an astonishing transformation of the Arctic environment that's
been underway for about 30 years.

As long ago as the 1890s, scientists predicted that increasing levels of
carbon dioxide in the atmosphere would lead to a warming planet,
particularly in the Arctic, where the loss of reflective snow and sea ice
would further warm the region. Climate models have consistently
pointed to "Arctic amplification" emerging as greenhouse gas
concentrations increase.

Well, Arctic amplification is now here in a big way. The Arctic is 
warming at roughly twice the rate of the globe as a whole. When extreme
heat waves like this one strike, it stands out to everyone. Scientists are
generally reluctant to say "We told you so," but the record shows that we
did.

As director of the National Snow and Ice Data Center and an Arctic
climate scientist who first set foot in the far North in 1982, I've had a
front-row seat to watch the transformation.

Arctic heat waves are happening more often—and
getting stuck

Arctic heat waves now arrive on top of an already warmer planet, so 
they're more frequent than they used to be.

Western Siberia recorded its hottest spring on record this year, according
the EU's Copernicus Earth Observation Program, and that unusual heat
isn't expected to end soon. The Arctic Climate Forum has forecast above-
average temperatures across the majority of the Arctic through at least
August.
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https://public.wmo.int/en/media/news/reported-new-record-temperature-of-38%C2%B0c-north-of-arctic-circle
https://www.rsc.org/images/Arrhenius1896_tcm18-173546.pdf
https://www.rsc.org/images/Arrhenius1896_tcm18-173546.pdf
https://www.sciencedirect.com/science/article/pii/S0921818111000397
https://arctic.noaa.gov/Report-Card/Report-Card-2019/ArtMID/7916/ArticleID/831/Executive-Summary
https://phys.org/tags/heat/
https://nsidc.org/research/bios/serreze.html
https://science2017.globalchange.gov/chapter/6#fig-6-5
https://climate.copernicus.eu/investigating-unusually-mild-winter-and-spring-siberia
https://public.wmo.int/en/media/news/arctic-climate-forum-expects-above-normal-temperatures
https://public.wmo.int/en/media/news/arctic-climate-forum-expects-above-normal-temperatures


 

  
 

  

Arctic temperatures have been rising faster than the global average. This map
shows the average change in degrees Celsius from 1960 to 2019. Credit: NASA-
GISS

Why is this heat wave sticking around? No one has a full answer yet, but
we can look at the weather patterns around it.

As a rule, heat waves are related to unusual jet stream patterns, and the
Siberian heat wave is no different. A persistent northward swing of the
jet stream has placed the area under what meteorologists call a "ridge."
When the jet stream swings northward like this, it allows warmer air into
the region, raising the surface temperature.

Some scientists expect rising global temperatures to influence the jet
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https://data.giss.nasa.gov/gistemp/maps/index_v4.html
https://data.giss.nasa.gov/gistemp/maps/index_v4.html
https://advances.sciencemag.org/content/4/10/eaat3272


 

stream. The jet stream is driven by temperature contrasts. As the Arctic
warms more quickly, these contrasts shrink, and the jet stream can slow.

Is that what we're seeing right now? We don't yet know.

Swiss cheese sea ice and feedback loops

We do know that we're seeing significant effects from this heat wave,
particularly in the early loss of sea ice.

The ice along the shores of Siberia has the appearance of Swiss cheese
right now in satellite images, with big areas of open water that would
normally still be covered. The sea ice extent in the Laptev Sea, north of
Russia, is the lowest recorded for this time of year since satellite
observations began.

The loss of sea ice also affects the temperature, creating a feedback
loop. Earth's ice and snow cover reflect the Sun's incoming energy,
helping to keep the region cool. When that reflective cover is gone, the
dark ocean and land absorb the heat, further raising the surface
temperature.

Sea surface temperatures are already unusually high along parts of the
Siberian Coast, and the warm ocean waters will lead to more melting.

The risks of thawing permafrost

On land, a big concern is warming permafrost—the perennially frozen
ground that underlies most Arctic terrain.

When permafrost thaws under homes and bridges, infrastructure can
sink, tilt and collapse. Alaskans have been contending with this for
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https://advances.sciencemag.org/content/4/10/eaat3272
https://phys.org/tags/snow+cover/
http://arctic-news.blogspot.com/2020/06/2020-siberian-heatwave-continues.html
https://www.adn.com/alaska-news/weather/2019/12/17/as-alaska-permafrost-melts-roads-sink-bridges-tilt-and-greenhouse-gasses-escape/
https://www.adn.com/alaska-news/weather/2019/12/17/as-alaska-permafrost-melts-roads-sink-bridges-tilt-and-greenhouse-gasses-escape/


 

several years. Near Norilsk, Russia, thawing permafrost was blamed for
an oil tank collapse in late May that spilled thousands of tons of oil into a
river.

  
 

  

A satellite image shows the Norilsk oil spill flowing into neighboring rivers. The
collapse of a giant fuel tank was blamed on thawing permafrost. Credit: Contains
modified Copernicus Sentinel data 2020, CC BY

Thawing permafrost also creates a less obvious but even more damaging
problem. When the ground thaws, microbes in the soil begin turning its
organic matter into carbon dioxide and methane. Both are greenhouse
gasses that further warm the planet.

In a study published last year, researchers found that permafrost test sites
around the world had warmed by nearly half a degree Fahrenheit on
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https://www.thearcticinstitute.org/oil-spill-siberia-prepared-permafrost-thaw/
https://www.thearcticinstitute.org/oil-spill-siberia-prepared-permafrost-thaw/
https://commons.wikimedia.org/wiki/File:Norilsk_oil_spill_may_31_2020_sentinel-2_esa.jpg
https://commons.wikimedia.org/wiki/File:Norilsk_oil_spill_may_31_2020_sentinel-2_esa.jpg
http://creativecommons.org/licenses/by/4.0/
https://climate.nasa.gov/news/2785/unexpected-future-boost-of-methane-possible-from-arctic-permafrost/
https://www.nature.com/articles/s41467-018-08240-4


 

average over the decade from 2007 to 2016. The greatest increase was in
Siberia, where some areas had warmed by 1.6 degrees. The current
Siberian heat wave, especially if it continues, will regionally exacerbate
that permafrost warming and thawing.

Wildfires are back again

The extreme warmth also raises the risk of wildfires, which radically
change the landscape in other ways.

Drier forests are more prone to fires, often from lightning strikes. When
forests burn, the dark, exposed soil left behind can absorb more heat and
hasten warming.

We've seen a few years now of extreme forest fires across the Arctic.
This year, some scientists have speculated that some of the Siberian fires
that broke out last year may have continued to burn through the winter in
peat bogs and reemerged.
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https://public.wmo.int/en/media/news/unprecedented-wildfires-arctic
https://www.washingtonpost.com/weather/2020/05/28/zombie-fires-burning-arctic-siberia/
https://www.washingtonpost.com/weather/2020/05/28/zombie-fires-burning-arctic-siberia/


 

  

A satellite images shows thinning sea ice in parts of the East Siberian and Laptev
Seas and wildfire smoke pouring across Russia. The town of Verkhoyansk,
normally known for being one of the coldest inhabited places on Earth, reported
hitting 100 degrees on June 20. Credit: Joshua Stevens/NASA Earth Observatory

A disturbing pattern
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https://visibleearth.nasa.gov/images/146879/heat-and-fire-scorches-siberia/146879f


 

The Siberian heat wave and its impacts will doubtless be widely studied.
There will certainly be those eager to dismiss the event as just the result
of an unusual persistent weather pattern.

Caution must always be exercised about reading too much into a single
event—heat waves happen. But this is part of a disturbing pattern.

What is happening in the Arctic is very real and should serve as a
warning to everyone who cares about the future of the planet as we know
it.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation

Citation: 5 ways the extreme Arctic heat wave follows a disturbing pattern (2020, June 29)
retrieved 5 May 2024 from
https://phys.org/news/2020-06-ways-extreme-arctic-disturbing-pattern.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

8/8

https://theconversation.com
https://theconversation.com/100-degrees-in-siberia-5-ways-the-extreme-arctic-heat-wave-follows-a-disturbing-pattern-141442
https://phys.org/news/2020-06-ways-extreme-arctic-disturbing-pattern.html
http://www.tcpdf.org

