
 

Study finds more evidence for link between
wavy jet stream and extreme weather

February 18 2015, by Kirk Moore
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Prolonged cold snaps on the East Coast, California drought and frozen
mornings in the South all have something in common – the atmospheric
jet stream which transports weather systems that's taken to meandering
all over North America.

Rutgers University climate scientist Jennifer Francis and colleagues link
that wavy jet stream to a warming Arctic, where climate changes near
the top of the world are happening faster than in Earth's middle latitudes.
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A new study from Francis and University of Wisconsin-Madison
scientist Stephen Vavrus, published in IOPscience, backs up that theory,
with evidence linking regional and seasonal conditions in the Arctic to
deeper north-south jet stream waves which will lead to more extreme
weather across the country.

"The real story is how persistent the pattern has been. It's been this way
nearly continually since December 2013…Warm in the west, cold in the
east," Francis said. "We think with the warming Arctic these types of
very wavy patterns, although probably not in the same locations, will
happen more often in the future."

This research has been controversial since the Hurricane Sandy disaster,
when the wavy jet stream steered the storm on its sharp left turn and
smack into the Jersey Shore. Francis and other researchers say the jet
stream's configuration was a key ingredient in the monster storm.

Very wavy jet-stream patterns have been occurring more often since the
1990s, Francis says, and are now affecting weather around the northern
hemisphere. This mid-February cold snap, for example, that has left
millions of people waking up to below-zero and single-digit
temperatures, might not be as deep as some southward dips, called
troughs, in the jet stream. But the overall pattern has been around for
weeks, and is also responsible for Boston's record snowfall this winter
and the worsening drought in western states.

In contrast, an opposite pattern in winter 2012 led to more than 3,000
high winter temperature records being broken in the eastern U.S.,
Francis notes.

"California is still dealing with this record-breaking drought, and Alaska
is having one of its warmest winters on record," Francis said.
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In Florida, orange growers have not had to deal with freezing
temperatures for the past two years. But they are looking at their smallest
harvest on record because of citrus disease and watching the southward
cold outbreaks closely. "We've been fortunate that those jet streams have
not reached into our citrus production areas," said Andrew Meadows, a
spokesman for Florida Citrus Mutual, the industry's biggest trade group.

On the West Coast, the Pacific Ocean water temperatures off California
are much warmer than normal, holding at uncanny 64- to 65-degree
levels this winter, according to Mike Conroy of West Coast Fisheries
Consultants, who works with commercial fishermen still catching bluefin
tuna on the Cortes Bank 100 miles off San Diego.

Francis says these conditions make sense because water temperature
trends in the eastern Pacific have reversed from the past decade and
could be contributing to California's warmer and drier weather as the jet
stream takes an unusually large swing to the north.

The phenomenon called Arctic amplification – defined as the enhanced
sensitivity of the Arctic region to warming compared to lower latitudes –
is changing large-scale upper level flows in the atmosphere, the paper
suggests. Looking back at records dating to the late 1940s, it is evident
that Arctic amplification of global warming is now continuing through
all four seasons of the year, according to Francis and Vavrus.

One challenge addressed by the new study is measuring the extent and
strength of those jet stream waves, Vavrus said.

While using a traditional measure of surface air temperature changes
between Arctic regions and lower latitudes, Francis and Vavrus also
present an alternative measure of the thickness of temperature layers
higher in the atmosphere.
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Even scientists who are skeptical of the findings say it's a good effort to
resolve the problem of differentiating real changes in the jet stream's
behavior from random noise. This is an issue inherent in climate
research – teasing out real long-term climate change from mere year-to-
year variability of weather.

Francis and Vavrus acknowledge criticism that their work is looking at
relatively recent years since Arctic amplification emerged as a clear
signal. Still, the researchers say there is no mistaking the trend since the
1990s: the Arctic probably hasn't been this warm since the last major
inter-glacial period 125,000 years ago.

Back then, Francis said, the Earth was several degrees warmer than now
and sea levels were several meters higher. "The recent changes we've
seen are clearly linked to increasing greenhouse gases, and there's no
sign of abatement in our use of fossil fuels. This does not bode well for
impacts of extreme weather and the ecosystem as a whole," she said.

"The biggest challenge in our research," Francis said. "Is that rapid
Arctic warming started very recently, so detecting a clear atmospheric
response and linking it to a particular cause may take another decade. In
the meantime, Mother Nature seems to be acting out."

  More information: "Evidence for a wavier jet stream in response to
rapid Arctic warming." Jennifer A Francis and Stephen J Vavrus 2015
Environ. Res. Lett. 10 014005. DOI: 10.1088/1748-9326/10/1/014005
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