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From wildfires to melting sea ice, the
warmest summer on record had cascading
impacts across the Arctic

December 13 2023, by Rick Thoman, Matthew L. Druckenmiller and
Twila A. Moon

Widespread warmth across the Arctic in summer 2023
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Summer heat extremes in 2023 and over time. Credit: NOAA, Arctic Report
Card 2023
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https://arctic.noaa.gov/report-card/
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The year 2023 shattered the record for the warmest summer in the
Arctic, and people and ecosystems across the region felt the impact.

Wildfires forced evacuations across Canada. Greenland was so warm
that a research station at the ice sheet summit recorded melting in late
June, only its fifth melting event on record. Sea surface temperatures in
the Barents, Kara, Laptev and Beaufort seas were 9 to 12° Fahrenheit (5
to 7° Celsius) above normal in August.

While reliable instrument measurements go back only to around 1900,
it's almost certain this was the Arctic's hottest summer in centuries.

The year started out unusually wet, and snow accumulation during the
winter of 2022-23 was above average across much the Arctic. But by
May, high spring temperatures had left the North American snowpack at
a record low, exposing ground that quickly warmed and dried, fueling
lightning-sparked fires across Canada.

In the 2023 Arctic Report Card, released Dec. 12, we brought together
82 Arctic scientists from around the world to assess the Arctic's vital
signs, the changes underway and their effects on lives across the region
and around the world.
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https://arctic.noaa.gov/report-card/report-card-2023/
https://arctic.noaa.gov/report-card/report-card-2023/
https://earthobservatory.nasa.gov/images/151985/tracking-canadas-extreme-2023-fire-season
https://nsidc.org/ice-sheets-today/analyses/sudden-shift-southern-heat
https://climate.copernicus.eu/surface-air-temperature-august-2023
https://arctic.noaa.gov/report-card/report-card-2023/terrestrial-snow-cover-2023/
https://arctic.noaa.gov/report-card/report-card-2023/terrestrial-snow-cover-2023/
https://arctic.noaa.gov/report-card/report-card-2023/
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2023 continued trend of shorter spring snow duration
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Big declines in Arctic snow cover in late spring
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Arctic snow cover in 2023 and over time. Credit: NOAA, Arctic Report Card
2023

Heat's cascading effects throughout the Arctic

In an area as large as the Arctic, setting a new temperature record for a
season by two-tenths of a degree Fahrenheit (0.1 degrees Celsius) of
warming would be significant. Summer 2023—]July, August and
September—shattered the previous record, set in 2016, by four times
that. Temperatures almost everywhere in the Arctic were above normal.

A closer look at events in Canada's Northwest Territories shows how
rising air temperature, sea ice decline and warming water temperature
feed off one another in a warming climate.

The winter snow cover melted early across large parts of northern
Canada, providing an extra month for the sun to heat up the exposed
ground. The heat and lack of moisture dried out organic matter on and
just below the surface; by November, 70.000 square miles (180,000
square kilometers) had burned across Canada, about a fifth of it in the
Northwest Territories.

The very warm weather in May and June 2023 in the Northwest
Territories also heated up the mighty Mackenzie River, which sent
massive amounts of warm water into the Beaufort Sea to the north. The
warm water melted the sea ice early, and currents also carried it west
toward Alaska, where Mackenzie River water contributed to early sea
ice loss along most of Northeast Alaska and to increased tundra
vegetation growth.
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https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/report-card-2023/
https://www.gov.nt.ca/en/newsroom/shane-thompson-historic-2023-wildfire-season
https://arctic.noaa.gov/report-card/report-card-2023/
https://cwfis.cfs.nrcan.gc.ca/report
https://arctic.noaa.gov/report-card/report-card-2023/
https://phys.org/tags/warm+water/
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Similar warmth in western Siberia also contributed to quickly melting
sea ice and to high sea surface temperatures in the Kara and Laptev seas
north of Russia.

The Arctic's declining sea ice has been a big contributor to the
tremendous increase in average fall temperatures across the region. Dark
open water absorbs the sun's rays during the summer and, in the autumn,
acts as a heating pad, releasing heat back into the atmosphere. Even thin
sea ice can greatly limit this heat transfer and allow dramatic cooling of
air just above the surface, but the past 17 years have seen the lowest sea
ice extents on record.
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https://phys.org/tags/sea+surface+temperatures/
https://doi.org/10.1016/j.gloplacha.2011.03.004
https://climate.nasa.gov/vital-signs/arctic-sea-ice/
https://climate.nasa.gov/vital-signs/arctic-sea-ice/
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Most Arctic seas much warmer than average in August 2023
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Sea surface temperatures have been rising. Credit: NOAA, Arctic Report Card
2023

Subsea permafrost: A wild card for climate

The report includes 12 essays exploring the effects of climate and
ecosystem changes across the Arctic and how communities are adapting.
One is a wake-up call about the risks in subsea permafrost, a potentially
dangerous case of "out of sight, out of mind."

Subsea permafrost is frozen soil in the ocean floor that is rich in organic
matter. It has been gradually thawing since it was submerged after
Northern Hemisphere ice sheets retreated thousands of years ago. Today,
warmer ocean temperatures are likely accelerating the thawing of this
hidden permafrost.

Just as with permafrost on land, when subsea permafrost thaws, the
organic matter it contains decays and releases methane and carbon
dioxide—greenhouse gases that contribute to global warming and worsen
ocean acidification.

Scientists estimate that nearly 1 million square miles (2.5 million square
kilometers) of subsea permafrost remains, but with little research outside
the Beaufort Sea and Kara Sea, no one knows how soon it may release its
greenhouse gases or how intense the warming effects will be.
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https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/report-card-2023/
https://www.eurekalert.org/multimedia/672770
https://arctic.noaa.gov/report-card/report-card-2023/
https://phys.org/tags/organic+matter/
https://doi.org/10.1029/2018jc014675
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Known permafrost zones in the Northern Hemisphere. Greens are subsea
permafrost. Credit: GRID-Arendal/Nunataryuk, CC BY-ND

Salmon, reindeer and human lives

For many people living in the Arctic, climate change is already
disrupting lives and livelihoods.

Indigenous observers describe changes in the sea ice that many people
rely on for both subsistence hunting and coastal protection from storms.
They have noted shifts in wind patterns and increasingly intense ocean
storms. On land, rising temperatures are making river ice less reliable for
travel, and thawing permafrost is sinking roads and destabilizing homes.

8/11


https://www.grida.no/resources/13519
http://creativecommons.org/licenses/by-nd/4.0/
https://arctic.noaa.gov/report-card/report-card-2023/
https://storymaps.arcgis.com/stories/30d30ab062ea4aadb39b3734dd7770ae
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Obvious and dramatic changes are happening within human lifetimes,
and they cut to the core of Indigenous cultures to the point that people
are having to change how they put food on the table.

Western Alaska communities that rely on Chinook salmon saw another
year of extreme low numbers of returning adult salmon in 2023, scarcity
that disrupts both cultural practices and food security. Yukon River
Chinook have decreased in size by about 6% since the 1970s, and they're
producing fewer offspring. Then, in 2019, the year when many of this
year's returning Chinook salmon were born, exceptionally warm river
water killed many of the young.

The returning Chinook salmon population has been so small during the
past two years that fisheries have been closed even for subsistence
harvest, which is the highest priority, in hopes that the salmon population
reCovers.

The inability to fish, or to hunt seals because the sea ice has thinned, is
not just a food issue. Time spent at fish camps is critical for many
Alaska Indigenous cultures and traditions, and kids are increasingly
missing out on that experience.
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https://doi.org/10.5751/es-11972-260116
https://www.aykssi.org/wp-content/uploads/1615-AYK_SSI-EQ-Expert-Panel-Report-Illustrated-Summary-April-2020.pdf
https://www.adfg.alaska.gov/static/applications/dcfnewsrelease/1499128659.pdf
https://doi.org/10.1088/1748-9326/ac1a36
https://arctic.noaa.gov/report-card/report-card-2021/the-impact-of-covid-19-on-food-access-for-alaska-natives-in-2020/
https://arctic.noaa.gov/report-card/report-card-2021/the-impact-of-covid-19-on-food-access-for-alaska-natives-in-2020/
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Extreme heat
Warmest summer in the Arctic since 1900.

Wetter Arctic
Annual precipitation 6% highest since 1950.

—— —— Increasing marine algae
Eurasian Arctic shows 57% increase
RUSSIA between 2003 and 2023.

Early snow loss

Record low May snow cover in Marth
America and nearly complete melt
out of June snow cover in Eurasia.

Extreme precipitation
Record wet Augustin
Scandinavia.

Declining sea ice
September sea ice minimum lower
than 2021 and 2022, and 6" lowest

since 1979, Tundra greening

High tundra greenness

VALUE OF COLLABORATION across Alaska North Slope

Warm ocean water
High SST anomalies in
several Arctic seas, including
the Beaufort Sea.

Holistic observations
Indizgenous observers document
lang-term change through daily
impacts in northern Alaska.
Near-record melt
Cumulative melt-day area the
second-highestin the 45-year
satellite record.

Restoring peatlands
Community partnerships support
rewilding for envirenment health and
carbon storage in Finland. Unprecedented wildfire
NWT's largest wildfire season on
record burned 4.16 million hectares.
Understanding subsea permafrost
International cooperation critically required for
baseline characterization and prediction.

Salmon ups and downs in 2022
Yukeon River chinook salmon at record
low abundance while Bristol Bay sockeye
salmon at record high abundance.

CANADA

Highlights from the Arctic Report Card 2023. Credit: NOAA, Arctic Report
Card 2023

As Indigenous communities adapt to ecosystem changes, people are also
working to heal their landscapes.

In Finland, an effort to restore damaged reindeer habitat in collaboration
with Sami reindeer herders is helping to preserve their way of life. For
many decades, commercial logging was allowed to tear up hundreds to
thousands of square miles of reindeer peatland habitat.

The Sdmi and their partners are working to replant turf and rewild
125,000 acres (52,000 hectares) of peatlands for reindeer grazing.
Degraded peatlands also release greenhouse gases, contributing to
climate change. Keeping them healthy helps capture and store carbon
away from the atmosphere.
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https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/
https://arctic.noaa.gov/report-card/report-card-2023/peatlands-and-associated-boreal-forests-of-finland-under-restoration/
https://youtu.be/w_DUAzQMH_w?feature=shared
https://doi.org/10.1038/s43247-022-00547-x
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Temperatures in the Arctic have been rising more than three times faster
than the global average, so it's not surprising that the Arctic saw its
warmest summer and sixth warmest year on record. The 2023 Arctic
Report Card is a reminder of what's a stake, both the risks as the planet
warms and the lives and cultures already being disrupted by climate
change.

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