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What is a polar vortex, the weather event
causing winter storms in the US?
The expanding of the polar vortex – an area of cold air around the
Arctic – southwards is causing cold spells in the US.

A United Parcel Service, Inc. (UPS) Boeing 747 cargo jet sits parked in the snow at Louisville Muhammad Ali International
Airport on January 5, 2025 in Louisville, Kentucky. [Luke Sharrett/AFP]
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The United States has been experiencing severe winter storms, which is likely to affect
more than 60 million people in the country’s east. The ongoing cold spell, which may
bring down the mercury to as low as -50C (-60F), is caused by the expansion of the po-
lar vortex – an area of extremely cold, rotating air around the Arctic – southwards.

Sub-freezing temperatures can extend as far south as the Gulf Coast and Florida Penin-
sula in the US.

RECOMMENDED STORIES

The polar vortex primarily affects countries situated in the Northern Hemisphere’s mid
to high latitudes. These regions are particularly susceptible to extreme cold weather
events.

What is the polar vortex?
The polar vortex spins anticlockwise around the North Pole with wind speeds of about
155mph (250km/h).

There are two types of polar vortexes – tropospheric and stratospheric.

The tropospheric polar vortex occurs at the lowest layer of the atmosphere where most
weather phenomena take place. The vortex creates milder weather across northern lati-
tudes.

The polar vortex we are currently experiencing is a stratospheric polar vortex which
typically occurs about 10-30 miles (16-48km) above the Earth’s surface and forms in
autumn but disappears in the spring of each year.

When the stratospheric polar vortex is in a stable state, frigid arctic air is confined to
the polar regions.

But when it is in a weakened state, the chilly winds expand beyond its circular North
Pole region and extend as far south as Florida.

The rising warm air from the lower atmosphere weakens the polar vortex, allowing it to
spread more widely. This upward movement of warm air can be triggered by significant
weather patterns or phenomena, such as powerful winds in mountainous regions or
changes in tropical climate systems.

Both types of polar vortexes are important for global atmospheric circulation and cli-
mate regulation.

Do we experience cold polar vortexes all the time?
The extreme cold temperatures from a weakened polar vortex, although seasonal and
cyclical in nature, are not an annual phenomenon. Indeed, the term polar vortex did
not become a popular public term until 2014.

The 2013-14 polar vortex resulted in record-shattering cold and snowfall which swept
across Canada and the eastern US, plunging the regions into one of their coldest win-
ters.

Major metropolitan areas, including New York, Philadelphia, and Chicago, were blan-
keted with snow, with accumulations ranking among the top 10 highest in their record-
ed histories.

(Al Jazeera)

According to an article published by NASA in 2015, the 2013-14 polar vortex resulted in
92.5 percent of the Great Lakes being covered in ice, the second most extensive ice
cover observed via satellite. Lake Michigan’s surface froze to an unprecedented 93.3
percent on March 8, 2014, marking the highest ice coverage ever recorded for this
Great Lake.

In 2014, many news outlets and weather reports extensively discussed this atmospheric
pattern, making it a household name. The extreme cold not only captured public atten-
tion but also provided a widely accessible explanation for the severe weather condi-
tions, cementing the polar vortex within the cultural zeitgeist as a key factor in under-
standing winter weather patterns in the Northern Hemisphere.

Does climate change affect the polar vortex?
Researchers have been trying to understand the effect of climate change on the intensi-
ty or frequency of colder temperatures due to the polar vortex. Some data suggests that
climate change may be affecting the polar vortex.

“It makes sense that the polar vortex tends not to be as strong due to global warming
because the planet isn’t warming uniformly. It’s warming more at the pole, overall de-
creasing the strength of the polar vortex and the jet stream and making it more suscep-
tible to being dislodged and sent our way,” Steven Decker, the director of the Meteorol-
ogy Undergraduate Program at Rutgers University, said last February.

Global warming makes the polar vortex weaker because the Earth is not heating up the
same everywhere. The North Pole is warming faster than other places, which weakens
the polar vortex and the jet stream – a fast-flowing air current in the atmosphere. This
makes it easier for the vortex to get knocked out of place and bring colder air down to
many regions, including Europe and North Asia.

“The change is warming higher latitudes and reducing the temperature difference be-
tween the warmer mid-latitude and polar regions. This weakens and destabilises the
polar jet stream, causing it to dip into lower latitudes, bringing polar air farther south,”
Paul Ullrich, an associate professor of regional climate modelling at the University of
California, Davis, wrote in a 2021 article.

US President Trump threatens to abolish FEMA during tour of North Carolina

Photos: Overnight @re@ght tames new California blaze

Photos: Death toll in deadly Eooding, landslides in Indonesia rises

Photos: New wild@re breaks out north of Los Angeles

Advertisement

Lifehackerlab.com

PourOldCoffeeDownYour
ShowerDrain.Here'sWhy

US politics, Canada’s multiculturalism, South America’s geopolitical rise—we bring you the stories that
matter.

E-mail address Subscribe

By signing up, you agree to our Privacy Policy

Sign up for Al Jazeera
Americas Coverage Newsletter

protected by reCAPTCHA

Advertisement

Advertisement

SOURCE: AL JAZEERA

Leverage TradeStation's platform designed for
self-directed traders.
TradeStation

Leverage TradeStation's platform designed for
self-directed traders.
TradeStation

Where to invest $1000 In
The Next Nvidia
The Motley Fool

Pennsylvania Issuing Massive
Reductions To Drivers -
Lookup Your Zip
Smart Lifestyle Trends

Stretch Every Retirement
Dollar with These 12
Dividend Paying Stocks
Wealthy Retirement

ADVERTISEMENT
This content is created and paid for by advertisers and does not involve Al Jazeera journalists.

LISTEN TO THESE PODCASTS

From: The Take

As Trump exits the Paris Accords, what’s at stake for
the climate?
‘Drill, baby, drill’ is the new refrain of President Donald Trump’s second
term. As Trump pulls out of the Paris Accords –...

From: The Inside Story Podcast

How will Trump reshape the US over the next four
years?
Donald Trump is promising what he describes as a golden age for the
United States. But the Murry of actions he has alread...

From: The Take

Why is Israel cracking down on the West Bank after
Gaza ceaseHre?
There is no ceaseNre in the occupied West Bank. Israeli Prime Minister
Benjamin Netanyahu announced the start of a “large...

MORE FROM NEWS

Russia-Ukraine war:
List of key events –
day 1,068

Chiefs set up NFL
Super Bowl ‘three-
peat’ date against
Eagles

As Trump exits the
Paris Accords,
what’s at stake for
the climate?

CIA says ‘more
likely’ COVID-19
escaped from a lab

MOST POPULAR

Joy, excitement as
displaced
Palestinians return
to northern Gaza

Colombia backs
down on
deportation kights
after Trump’s tariff
threats

Palestinians
condemn Trump’s
proposal to ‘clean
out’ Gaza

‘Dam for a dam’:
India, China edge
towards a
Himalayan water
war

Where to invest $1000
In AI’s Phase 2
The Motley Fool

Leverage TradeStation's
platform designed for
self-directed traders.
TradeStation

12 Must-Own Dividend
Stocks Everyone Needs
in Their Portfolio
Wealthy Retirement

5 Things Rich People
Do With Money That
Most Of Us Haven't
Heard Of
The Penny Hoarder

Pennsylvania Issuing
Massive Reductions To
Drivers - Lookup Your
Zip
Smart Lifestyle Trends

ADVERTISEMENT
This content is created and paid for by advertisers
and does not involve Al Jazeera journalists.

AL JAZEERA PODCASTS

Al Jazeera News Updates

Trump on Gaza,
Israeli forces kill 15
people in south
Lebanon

S TA R T  L I S T E N I N G F O L L O W

Advertisement

About Connect Our Channels Our Network Follow Al Jazeera English:

© 2025 Al Jazeera Media Network

About Us

Code of Ethics

Terms and Conditions

EU/EEA Regulatory
Notice

Privacy Policy

Cookie Policy

Cookie Preferences

Sitemap

Work for us

Contact Us

User Accounts Help

Advertise with us

Stay Connected

Newsletters

Channel Finder

TV Schedule

Podcasts

Submit a Tip

Al Jazeera Arabic

Al Jazeera English

Al Jazeera
Investigative Unit

Al Jazeera Mubasher

Al Jazeera
Documentary

Al Jazeera Balkans

AJ+

Al Jazeera Centre for
Studies

Al Jazeera Media
Institute

Learn Arabic

Al Jazeera Centre for
Public Liberties &
Human Rights

Al Jazeera Forum

Al Jazeera Hotel
Partners

Trending Lebanon CeaseNre Occupied West Bank Belarus Donald Trump Gaza CeaseNre Photos

Fuccillo Hyundai Watertown
Fuccillo Hyundai Watertown

LIVENews Middle East Explainers Opinion Sport Video More Sign up

Enrich your Al Jazeera experience by signing
in or creating an account.

https://www.aljazeera.com/news/
https://www.aljazeera.com/tag/weather/
https://www.aljazeera.com/author/al_jazeera_staff_150119130629458
https://sebsnjaesnews.rutgers.edu/2024/02/how-climate-change-may-be-affecting-the-polar-vortex/
https://www.ucdavis.edu/climate/definitions/what-is-the-polar-vortex
https://www.aljazeera.com/gallery/2025/1/24/us-president-trump-threatens-to-abolish-fema-during-tour-of-north-carolina?traffic_source=KeepReading
https://www.aljazeera.com/gallery/2025/1/24/progress-made-as-firefighters-battle-new-blaze-near-los-angeles?traffic_source=KeepReading
https://www.aljazeera.com/gallery/2025/1/23/death-toll-in-deadly-indonesia-flooding-landslides-rises-to-21?traffic_source=KeepReading
https://www.aljazeera.com/gallery/2025/1/23/new-rapidly-growing-wildfire-breaks-out-north-of-los-angeles?traffic_source=KeepReading
https://privacy.aljazeera.net/
https://omny.fm/shows/the-take/as-trump-exits-the-paris-accord-what-s-at-stake-fo
https://play.headliner.app/episode/25208944?utm_source=DiscoWidget&utm_medium=CPC&utm_campaign=WI_cktj3ghn6000012oldnw5chzg_DV_cl1w8nhac00000xrz2nhhgw1j&utm_content=Result2&dtm_source=DiscoWidget&dtm_medium=CPC&dtm_campaign=WI_cktj3ghn6000012oldnw5chzg_DV_cl1w8nhac00000xrz2nhhgw1j&dtm_content=Result2&sourceWidgetId=WI_cktj3ghn6000012oldnw5chzg
https://aj.audio/TheTakePodcast
https://www.aljazeera.com/news/2025/1/27/russia-ukraine-war-list-of-key-events-day-1068
https://www.aljazeera.com/sports/2025/1/27/kansas-city-chiefs-set-up-nfl-super-bowl-date-with-philadelphia-eagles
https://www.aljazeera.com/podcasts/2025/1/27/as-trump-exits-the-paris-accords-whats-at-stake-for-the-climate
https://www.aljazeera.com/news/2025/1/27/cia-says-more-likely-covid-19-escaped-from-a-lab
https://www.aljazeera.com/news/liveblog/2025/1/27/live-israel-set-to-let-palestinians-return-to-north-gaza
https://www.aljazeera.com/news/2025/1/26/trump-threatens-sanctions-as-colombias-petro-blocks-us-deportation-flights
https://www.aljazeera.com/news/2025/1/26/palestinians-condemn-trumps-proposal-to-clean-out-gaza
https://www.aljazeera.com/features/2025/1/24/dam-for-a-dam-india-china-edge-towards-a-himalayan-water-war
https://www.facebook.com/aljazeera
https://twitter.com/ajenglish
https://www.youtube.com/aljazeeraenglish
https://www.instagram.com/aljazeeraenglish/?hl=en
https://www.aljazeera.com/xml/rss/all.xml
https://www.aljazeera.com/about-us
https://www.aljazeera.com/code-of-ethics/
https://www.aljazeera.com/terms-and-conditions/
https://www.aljazeera.com/eu-eea-regulatory/
https://privacy.aljazeera.net/
https://privacy.aljazeera.net/cookie/
https://www.aljazeera.com/news/2025/1/6/what-is-a-polar-vortex-the-weather-event-causing-winter-storms-in-the-us#cookiesPreferences
https://www.aljazeera.com/sitemap
https://careers.aljazeera.net/
https://network.aljazeera.net/en/contact?tid=6
https://www.aljazeera.com/user-accounts-help
https://commercial.aljazeera.net/
https://www.aljazeera.com/stay-connected
https://www.aljazeera.com/newsletters
https://sat.aljazeera.net/en
https://www.aljazeera.com/schedule/
https://www.aljazeera.com/podcasts/
https://webapps.aljazeera.net/aje/tips/
http://aljazeera.net/
https://www.aljazeera.com/
https://www.ajiunit.com/
https://www.aljazeeramubasher.net/
http://doc.aljazeera.net/
http://balkans.aljazeera.net/
http://ajplus.net/
http://studies.aljazeera.net/en/
http://training.aljazeera.net/
http://learning.aljazeera.net/
http://liberties.aljazeera.com/en
http://forum.aljazeera.net/
https://hotels.aljazeera.net/en
https://www.aljazeera.com/news/2025/1/6/what-is-a-polar-vortex-the-weather-event-causing-winter-storms-in-the-us#
https://www.aljazeera.com/tag/israel-lebanon/
https://www.aljazeera.com/tag/occupied-west-bank/
https://www.aljazeera.com/where/belarus/
https://www.aljazeera.com/tag/donald-trump/
https://www.aljazeera.com/tag/israel-palestine-conflict/
https://www.aljazeera.com/gallery/
https://www.aljazeera.com/
https://www.aljazeera.com/live
https://www.aljazeera.com/news/
https://www.aljazeera.com/middle-east/
https://www.aljazeera.com/tag/explainer/
https://www.aljazeera.com/opinion/
https://www.aljazeera.com/sports/
https://www.aljazeera.com/videos/

