
 

The jet stream took a sharp turn, and the US
got unprecedented tornado weather in
December

December 16 2021, by William Gallus

  
 

  

A satellite view on the night of Dec. 15, 2021, at the same time tornadoes were
reported in Iowa. Credit: NOAA

Extremely powerful winds swept across a large part of the U.S. on Dec.
15, 2021, hitting several states with hurricane-force gusts. Record
temperatures helped generate tornadoes in Iowa, winds spread grass fires
and dust clouds in Kansas, and wind damage was reported from northern
New Mexico and Colorado into the Midwest. The National Weather
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https://twitter.com/NWSSPC/status/1471333229537873924
https://www.desmoinesregister.com/story/weather/2021/12/15/iowa-high-wind-tornado-map-weather-damage-power-outage-updates/8901263002/
https://twitter.com/NWSWichita/status/1471248332886470657
https://twitter.com/KWCH12/status/1471203794641997826
https://www.kob.com/albuquerque-news/winter-storm-rips-through-the-region-causing-damage/6333743/
https://www.thedenverchannel.com/weather/weather-news/see-the-highest-wind-gusts-recorded-during-colorados-wednesday-wind-storm


 

Service described it as a "historical weather day" with a
"never-before-seen storm outlook."

We asked atmospheric scientist William Gallus, whose office at Iowa
State University was at the heart of the storms, to explain what caused
the extreme weather and why it was so unusual.

What happened in the atmosphere to trigger such
extreme weather over such a wide area?

We were seeing very strong winds because of a very powerful
disturbance in the jet stream. That disturbance helped to create a very
intense low-pressure system, which creates strong winds and storms. But
the low pressure wasn't what made this event unusual.

It was unprecedented because an incredible amount of warm air got
pulled up from the south ahead of the storm.

Here in Iowa, temperatures were the hottest they've ever been in
December, with temperatures in the mid 70s on Dec. 15, and a very
unusual amount of humidity came up with those temperatures. That's
why we were seeing tornado warnings across the region—and reports of 
tornado damage.

Tornadoes are extremely rare in Iowa in December. Minnesota, which
had never had a tornado in December, also had tornado warnings and a
possible sighting.

A tornado passed by Atlantic minutes ago. #iawx @DMRegister 
#tornadoes pic.twitter.com/sK6snqSdfq

— Bryon Houlgrave (@bryonhoulgrave) December 15, 2021
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https://twitter.com/NWS/status/1471117913767743495
https://ge-at.iastate.edu/directory/william-gallus/
https://phys.org/tags/strong+winds/
https://www.weather.gov/jetstream/jet
https://scijinks.gov/high-and-low-pressure-systems/
https://twitter.com/NWSWPC/status/1471307948945285123
https://twitter.com/JerryWVTM13/status/1471221081000267783
https://twitter.com/NWSDesMoines/status/1471268524849078280
https://twitter.com/NWSDesMoines/status/1471265167610572800
https://www.desmoinesregister.com/story/weather/2021/12/15/iowa-high-wind-tornado-map-weather-damage-power-outage-updates/8901263002/
https://twitter.com/capitalweather/status/1471281957569011713
https://twitter.com/NWSTwinCities/status/1471319877390508036
https://twitter.com/NWSTwinCities/status/1471319877390508036
https://twitter.com/hashtag/iawx?src=hash&ref_src=twsrc%5Etfw
https://twitter.com/DMRegister?ref_src=twsrc%5Etfw
https://twitter.com/hashtag/tornadoes?src=hash&ref_src=twsrc%5Etfw
https://t.co/sK6snqSdfq
https://twitter.com/bryonhoulgrave/status/1471258306903687169?ref_src=twsrc%5Etfw


 

The wind speeds with this particular system were about as strong as
we've seen. But it was all of the other weather parameters coming
together in December that put this storm system off the scale.

With the warm moist air, we also had thunderstorms, and thunderstorms
tend to make the winds even stronger. If you went up 1,000 feet in the
sky, you would find it's much windier up there. When you have
thunderstorms, the rain helps create a current of wind that goes
downward, which we call a downdraft. If you have this downdraft, it
tends to carry the really strong winds down to the ground. Thunderstorms
in the conditions we were seeing could bring winds that could easily get
over 80 mph.

Colorado saw wind gusts over 100 mph. What happened there?

In Colorado, the mountains also help accelerate the wind.

The winds have to rise over the Rocky Mountains. If you get a 
temperature inversion, where the temperature actually starts to go up
rather than down as you get higher in the atmosphere just above the top
of the mountains, it can act like a lid that traps the momentum of the
wind going over the mountains. The wind can't really spread out, so
instead it rushes downward once you're on the east side of the
mountains.

Wind gusts picked up dramatically in southeast Colorado with
Lamar Municipal Airport measuring a 107 mph gust within the
last hour. This is due to a cold frontal passage mixing down
intense mid-level winds to the surface, with the aid of
downsloping winds off the Rockies. #COwx 
pic.twitter.com/uC6f1kkgVQ

— NWS Weather Prediction Center (@NWSWPC) December
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https://news.stanford.edu/news/2009/june24/high-altitude-winds-062309.html
https://www.weather.gov/media/lzk/inversion101.pdf
https://phys.org/tags/wind/
https://twitter.com/hashtag/COwx?src=hash&ref_src=twsrc%5Etfw
https://t.co/uC6f1kkgVQ
https://twitter.com/NWSWPC/status/1471158494787108866?ref_src=twsrc%5Etfw
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With anything going downward, gravity accelerates it, just like if you
drop a ball from the top of a skyscraper. The same thing happens to
these winds. As they flow down the east face of the Rockies, they
accelerate.

When you're on the leeward side of a mountain range, like Denver and
Boulder, winds in those areas can get really strong as they're descending.

What role does the jet stream play in a storm like
this?

When we get a low-pressure system, it's because of wiggles that are
happening in the jet steam. We call them troughs in meteorology.

If you look at a map showing the jet stream, the jet stream looks like a
roller coaster—it oscillates up and down, from north to south. Any time
you're out ahead of one of these troughs, where the jet stream bends
down toward the south and then back toward the north, the air must rise
out ahead of it, and this results in a low-pressure system. The winds that
blow around it can become very strong.

In this case, there was an especially sharp trough in the jet stream,
almost in a "V" shape, that intensified the effect.

Is there a connection between this storm and the
deadly tornadoes that hit Kentucky and other states
on Dec. 10–11?

It's hard to say if there was one trigger somewhere on the planet that
managed to create these two different ripples in the jet stream.
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https://twitter.com/NWSWPC/status/1471158494787108866?ref_src=twsrc%5Etfw
https://manoa.hawaii.edu/exploringourfluidearth/physical/atmospheric-effects/wind-formation
https://manoa.hawaii.edu/exploringourfluidearth/physical/atmospheric-effects/wind-formation
https://twitter.com/NWSWPC/status/1471226860499525635
https://www.weather.gov/jetstream/jet
https://svs.gsfc.nasa.gov/3864
https://svs.gsfc.nasa.gov/3864


 

What's interesting is that there is La Niña going on in the Pacific Ocean.
When we have La Niña conditions, we often find that the far northern
part of the United States ends up colder than normal and the south ends
up warmer, so you have this bigger contrast in temperatures than normal
and it often leads to a stronger jet stream.

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