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Climate Adaptation

The sub-zero temperatures causing blackouts across the
southern U.S. are connected to climate change.

By Brian K Sullivan
February 16, 2021, 2:10 PM EST

How the Warming Arctic Helped
Drive a Deep Freeze Into Texas

Energy & Science
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U.S. Power Crisis Leaves Millions
Cold, Dark as Blackouts Expand
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Climate Change, Bitter Cold Create Chaos for Energy Systems

The Earth’s poles are warming faster than anywhere
on the planet. While the consequences of that aren’t
completely understood, it’s becoming apparent that
many of the world’s extreme weather events owe the
Arctic at least some of the credit.

A blast of cold air that swept out of Canada in mid-
February, moving across the Great Plains and deep
into the South, has overburdened the electrical grid
and triggered widespread power outages in Texas,
which like many southern states relies predominantly
on electric heating, according to the Energy
Information Administration. It was the second time in
six months that extreme temperatures have brought
grids to their knees—a heatwave across California in
August caused a spike in energy demand for cooling
equipment, forcing rolling blackouts for the first time
since 2001.

Explore dynamic updates of the earth’s key data points

Is the Texas cold blast connected to climate
change? “I have argued a definitive yes,” said Judah
Cohen, director of seasonal forecasting at
Atmospheric and Environmental Research, part of
risk analytics firm Verisk, who’s spent more than a
decade studying what warming across the Arctic
means to weather for the rest of the world.

While Cohen is more confident in making this
connection than many in his field, the data
show plainly that the region is a warming faster than
the rest of the planet. The North Pole has been
heating up about twice as fast as the rest of Earth
for the last 30 years, according to the National Snow
& Ice Data Center. “Most scientists agree that this
rapid warming is a signal of human-caused climate
change,” the center’s website says.

Idle oil drilling rigs near Midland, Texas, on Feb. 13. Photographer: Matthew
Busch/Bloomberg

In the Northern Hemisphere’s
summer, this has led to a
decrease in the contrast
between the heat of the
equator and the cold of North
Pole. The strength of the
summer jet stream, a river of
wind that propels weather
systems around the globe,
depends on extreme
temperature differences
between these two regions.
As the planet warms and this
contrast diminishes, the jet
stream weakens and can no
longer push large weather
patterns out of the way. This

is what caused  wildfires above the Arctic Circle,
droughts throughout the world, and record-setting
heat waves from Moscow to the U.S.

In the case of the Texas cold snap, the phenomenon
began in the first week of January, when air in the
stratosphere above the Arctic warmed suddenly.
This set up a slow-moving atmospheric chain
reaction that weakened the polar vortex, the girdle of
winds that keeps frigid air corralled at the North
Pole, allowing it to spill out into the temperate
regions of Asia, Europe, and North America. Once
the cold starts rolling south, very little can stop it.

“As the old saying goes, there is nothing between the
Arctic and Dallas but a barbed wire fence,” said Dan
Pydynowski, a meteorologist with AccuWeather Inc.
“So when you get a direct discharge like this it will go
all the way.”

While these events happen about six times per
decade, according to the National Oceanic and
Atmospheric Administration, Cohen maintains that
climate change has increased the frequency with
which the polar vortex weakens and allow the cold to
air to run amok.

Texas has certainly seen snow before, said Bob
Henson, a meteorologist with Yale Climate
Connections. But he urged observers not to be
distracted by individual anomalies. “We know the
climate of the central U.S. can produce events like
this,” he said. “The point is, when you sum up all the
events that are happening 365 days a year, that is
when you see climate change most vividly.”

Pedestrians walk on along a snow-covered street in Austin on Feb.
15. Photographer: Montinique Monroe/Getty Images

Across the U.S., severe thunderstorms and hail
damage have been rising for decades. Some of that
is due to increasing population, but that doesn’t
explain the full extent of the increase. While
scientists aren’t sure about the precise cause,
there’s broad agreement that the weather is
changing. 

In the past year, many parts of the world’s oceans
reached record warm temperatures. The Atlantic
produced an all-time high of 30 hurricanes and
tropical storms in 2020. Vast areas the west were
consumed by wildfires, including parts of Oregon
and Washington that were once too wet to produce
the required dry brush as fuel. Studies by reinsurers
Munich Re and Aon both show weather-related
natural disasters around the world increasing over
the years, while damage from other events such as
earthquakes and volcanoes has remained the same.

The disparity between warming and cooling
becomes most apparent in the all-time records. In
the last year 292 all-time hot records have been set,
according to the National Centers for Environmental
Information, compared to three low temperature
extremes. Scientists repeatedly point to this to show
the world is getting warmer. 

“It’s no secret that extreme weather events are
happening more frequently,” said Jennifer Francis,
senior scientist at the Woodwell Climate Research
Center in Woods Hole, Massachusetts. “Climate
scientists have been predicting this behavior for
years, maybe decades, so it comes as no surprise
whatsoever that we’re seeing back-to-back
extremes of various types around the globe.”

Snowplows clear the road in Oklahoma City on Feb. 14.  Photographer: Sue
Ogrocki/AP Photo

During the worst of the cold on Monday, 157 million
people across the U.S. were living under winter
storm warnings or weather advisories, said Brian
Hurley, a senior branch forecaster with the U.S.
Weather Prediction Center. Dallas was colder than
Anchorage, Alaska. The cold itself damaged or
forced power suppliers offline in a part of the
country ill-prepared for frigid temperatures.

“The sorry state of the U.S. electric grid is a shining a
bright light on the glaring need for grid
modernization,” Francis said, as well as “mounting
vulnerabilities in infrastructure of all sorts.” 

Up until about two weeks ago, winter was relatively
mild across the U.S. January was the ninth warmest
across the 48 contiguous states, with temperatures
among the 10 warmest for the month in Washington,
Montana, North Dakota, South Dakota, Minnesota,
Michigan, and Maine, the Centers for Environmental
Information said. December was also mild in most
places.

It’s not yet possible to connect the extreme cold of
the last few days directly to climate change, but
Henson says that doesn’t matter in the bigger
picture.

“Climate change is real regardless of an extreme
cold outbreak,” he said. “You don’t need to explain
every cold and snow outbreak to explain climate
change.”
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 Blackouts are hitting states from North Dakota to Oklahoma

 Texas shortages continue with millions cut off amid freeze

WATCH: Texas is in the grip of dangerously cold temperatures and snow as residents deal with power
outages and unpassable roads.

The energy crisis crippling power grids across the
U.S. showed no sign of abating on Tuesday morning
as blackouts left almost 5 million customers without
electricity during unprecedented cold weather.

To prevent the collapse of their networks, suppliers
from North Dakota to Texas are having to institute
rolling power cuts for the second consecutive day to
limit demand. The severe shortages are likely to
continue throughout Tuesday, and the deep freeze is
forecast to remain until Wednesday at least.

Officials have reported two people dead, likely from
cold, according to the Associated Press. Medical
centers are rushing to administer vaccines before
they go bad. Flights are grounded. More than a
million barrels a day of oil and 10 billion cubic feet of
gas production are shut and massive refineries have
halted gasoline and diesel output.

The Southwest Power Pool, which controls a grid
spanning 14 states from North Dakota to Oklahoma,
ordered rotating outages for a second consecutive
day. President Joe Biden approved an emergency
declaration for Texas, making more resources
available to help.

Read More: How Extreme
Cold Turned Into a U.S.
Energy Crisis: QuickTake

“I’ve been following energy
markets and grid issues for a
while, and I cannot recall an
extreme weather event that
impacted such a large swath
of the nation in this manner —
the situation is critical,” said
Neil Chatterjee, a member of
the U.S. Federal Energy
Regulatory Commission.

The cold blast is just the
latest in a chain of severe

weather events that have shaken power grids and
upended energy markets globally from Japan to
France in recent months. They’ve all underscored
how vulnerable the world has become in the face of
increasingly unpredictable weather brought on by
climate change and it’s raising questions about the
global push to electrify everything from
transportation to heating and cooling.

Almost 4 million homes and businesses were without
power across Texas on Tuesday, based on utility
outage data compiled by Poweroutage.us. Another
400,000 were down in a swathe of states stretching
from Louisiana to Ohio and Virginia. Almost 250,000
were without power in Oregon.

ERCOT 5-year seasonal electricity demand

In Mexico, over 4.7 million homes and businesses
went dark after Texas’s shortages triggered
cascading failures. But about 65% of those affected
in Mexico had seen their power restored by midday,
according to grid operator Cenace.

While temperatures are forecast to rise, the weather
across the central U.S. will remain bitingly cold this
week. Dallas, which was forecast to see a low of 2
degrees Fahrenheit (minus 17 degrees Celsius) late
Monday, will reach a high of 29 by Wednesday, the
National Weather Service said. But by late Thursday,
readings will drop back into the teens.

Read More: ‘This Is Extremely Dangerous’: Texans in
Peril at Home, on Road

Such drastic weather conditions are rare, especially
in parts of Texas. In Houston, the state’s largest city,
roads were iced over and people braved long lines to
refill household propane canisters. Traffic and street
lights are down. Firewood is selling out. Grocery
stores have run out of essentials including milk.

This week’s cold front caught Texas’s highly
decentralized power market especially by surprise.
The region’s grid is designed for hot summers, not
ice-cold winters, but many households rely on
electricity to heat their home. Utilities there haven’t
had to carry out rolling blackouts since 2011.

Extreme weather events are happening more
frequently, a shift that’s attributed to the changing
climate. In response, electrifying sectors like
transport and heating to use green power is seen as
vital to eliminating harmful emissions, but the world’s
grid infrastructure may not be ready.

As electricity demand rises and grids rely more on
wind and solar power, where supply oscillates with
the weather, networks will have to increase access
to back-up generation. In Texas, where both wind
and gas-fired generation was hit by the cold snap,
there wasn’t enough reserve power to keep the
lights on.

Besides the impact on households, the cold is
wreaking havoc on the energy industry itself. U.S. oil
production has dropped by well over a million barrels
a day, helping U.S. crude prices trade above $60 a
barrel for the first time in more than year. The
region’s refining complex -- which produces almost
half of the nation’s fuel -- is struggling to limp along
without power and gas supplies. Some of the largest
oil refineries have shut altogether, threatening to
reduce supplies of gasoline and diesel across the
country.

Natural gas production has also been curtailed just
as the cold caused demand to jump. At the Waha
hub in Texas gas changed hands at $500 per million
British thermal units on Monday, more than 100
times the price at the Henry Hub, the benchmark for
the wider U.S.

WATCH: The crisis in Texas highlights the need for a more balanced grid,
says Energy Aspects’ Amrita Sen. Source: Bloomberg

Power plants with a combined capacity of more than
34 gigawatts were forced offline on Monday,
including nuclear reactors, coal and gas generators
and wind farms. It’s not yet clear why. Early on
Tuesday, power generation in Texas had yet to stage
any significant recovery.

Read More: Texas Power Retailers in Face of Freeze:
Please, Leave Us (1)

Wind power generators were among the victims of
the cold weather, with turbine blades rendered
inoperable due to ice -- a phenomenon that reduces
efficiency and can ultimately stop them from
spinning. Texas estimated that more than half of its
wind power capacity had come offline.

At times, parts of Texas were colder than Alaska,
according to the National Weather Service. In the
Dallas-Fort Worth area it was 5 degrees Fahrenheit.
Houston may pick up as much as 2 inches (5
centimeters) of snow overnight, along with ice and
sleet, the National Weather Service said. It will get hit
by another storm bringing ice and freezing rain
Wednesday.

“The southern plains are in a cold pattern,” said
David Roth, a senior branch forecaster at the U.S.
Weather Prediction Center. “It is going to take a
while for them to break out of it.”

AMONG THE OTHER MARKETS MOVING ON THE COLD:

— With assistance by Brian Eckhouse, Dan Murtaugh,
Aaron Clark, Stephen Stapczynski, and Amy Stillman

(Adds new power cuts in fourth paragraph.)
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Average spot power across the Texas grid hit the state’s $9,000
per megawatt-hour price cap again on Monday.

Liquefied natural gas exports from the U.S. plummeted after the
freeze shut ports and wells.

West Texas Intermediate futures rose by as much as 2.5%,
above $60 a barrel for the first time in more than a year.

Physical natural gas prices have swung anywhere between $50
to the high of $600 per million British thermal units.
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