Arctic wildfires: How bad are they and what caused them?
2 August 2019

Wildfires are ravaging parts of the Arctic, with areas of Siberia, Alaska, Greenland and Canada
engulfed in flames and smoke.
Satellite images show how the plumes of smoke from the fires, many caused by dry storms in hot
weather, can be seen from space.
While wildfires are common at this time of year, record-breaking summer temperatures and strong
winds have made this year's fires particularly bad.
They are now at "unprecedented levels", says Mark Parrington, a wildfires expert at the
Copernicus Atmosphere Monitoring Service (Cams).

Where has been affected?
Eastern Russia and Alaska, both within and outside the Arctic Circle, have been particularly badly
affected.
Russia's Federal Forestry Agency says more than 2.7m hectares (6.7m acres) of remote forest
are currently burning across six Siberian and eastern regions.
However, Greenpeace Russia says as many as 3.3m hectares are burning - an area bigger than
Belgium.

Smog has prompted several regions to declare states of emergency and smoke has blown across
major cities like Novosibirsk, blotting out the sun and making it difficult for some people to breathe.
The smoke from the Siberian fires has even spread to Alaska and parts of the west coast of
Canada.
In Alaska, as of 31 July, 105 large fires had burned more than 0.7m hectares (1.78m acres).

The majority of the blazes were caused by lightning strikes, according to the Alaska Interagency
Coordination Center.
Greenland is also battling a fire in Qeqqata Kommunia, close to the Arctic Circle Trail, popular with
hikers.
The area has been experiencing a heatwave, which has also meant the sea ice has been melting
at a fast rate.

Canada's Arctic is also suffering. One large wildfire in the Northwest Territories, inside the Arctic
Circle, has burned at least 45,500 hectares (112,000 acres) according to the Northwest
Territories Environment and Natural Resources agency, although the area is likely to be bigger.

What has been the impact?
The wildfires are not just having an impact on the ground. They release harmful pollutants and toxic
gases into the atmosphere.
Thick smoke is visible on satellite images and distinguishable from every-day clouds across vast
areas of the Arctic.
Nasa has traced the megatons of harmful particles in that smoke - and where they have gone.
The satellite images on the left below show the fires as red dots. The globe on the right shows the
concentration of black carbon particles - or soot - released by the fires.

This soot can be harmful to humans and animals, entering the lungs and bloodstream.
It also plays a role in global warming. Nasa scientists say the soot absorbs sunlight and warms the
atmosphere. If it falls on ice or snow, it reduces reflectivity and can trap more heat, speeding up the
melting process.
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The fires also contribute to the climate crisis by releasing carbon dioxide (CO2) into the
atmosphere.
They emitted an estimated 100 megatons of CO2 between 1 June and 21 July, almost the
equivalent of the carbon output of Belgium in 2017, according to Cams.

How unusual is this?
Although wildfires are common in the northern hemisphere between May and October, the location
and intensity of these fires as well as the length of time they have been burning, has been
particularly unusual, according to Cams.

"It is unusual to see fires of this scale and duration at such high latitudes in June," said Mr
Parrington.
"But temperatures in the Arctic have been increasing at a much faster rate than the global average,
and warmer conditions encourage fires to grow and persist once they have been ignited."
Extremely dry ground and hotter than average temperatures, combined with heat lightning and
strong winds, have caused the fires to spread aggressively.
The burning has been sustained by the forest ground, which consists of exposed, thawed, dried
peat - a substance with high carbon content.

Global satellites are now tracking a swathe of new and ongoing wildfires within the Arctic Circle.
The conditions were laid in June, the hottest June for the planet yet observed in the instrumented
era.
The fires are releasing copious volumes of previously stored carbon dioxide and methane - carbon
stocks that have in some cases been held in the ground for thousands of years.
Scientists say what we're seeing is evidence of the kind of feedbacks we should expect in a warmer
world, where increased concentrations of greenhouse gases drive more warming, which then
begets the conditions that release yet more carbon into the atmosphere.
A lot of the particulate matter from these fires will eventually come to settle on ice surfaces further
north, darkening them and thus accelerating melting.
It's all part of a process of amplification.

What is being done to tackle the fires?
Russian President Vladimir Putin has ordered the army to help tackle the fires raging in Siberia
and other regions in the east.
A state of emergency has been declared in parts of the republics of Buryatia and Sakha (Yakutia).
Ten planes and 10 helicopters with firefighting equipment were being deployed in the regions.
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Many residents had been critical of the Russian authorities for not doing enough to tackle the fires.
Hundreds of thousands of people have signed a petition calling for tougher action after Russian
authorities said they were not planning to tackle wildfires in remote uninhabited areas because they
were no direct threat to people.
The hashtags #putouttheSiberianfires and #saveSiberianforests are currently trending on Twitter.
Some argue that the Notre Dame fire in Paris received far more media attention than the forest
fires.
"Remember how far the news about the Notre Dame fire spread? Now is the time to do the same
about the Siberian forest fires," said one tweet.
Another said: "Let's not forget that nature is no less important than history. Numerous animals have
lost their homes, and many of them are probably dead. Just thinking about this is painful."
US President Donald Trump has since offered Mr Putin help in putting out the fires.
By Rosie Blunt, Dominic Bailey and Lucy Rodgers. Design by Irene de la Torre Arenas and
Debie Loizou.

Siberia wildfires: Russians battle to contain the blazes
By Steve Rosenberg
BBC News, Moscow
4 August 2019

The BBC's Steve Rosenberg travels to the forest to see how Russians are tackling the wildfires

The village of Podymakhino is blessed with a stunning location.
The great Siberian river, the Lena, flows past here. And, stretching into the distance, is lush green forest - the taiga. It's a picture postcard kind of place.
Suddenly the tranquil scene is interrupted by the sound of a helicopter. When it flies into view, I can see a giant bucket suspended on a cable. It's a hint of the
drama unfolding over the hills - the battle against fire.
Forest fires in Siberia are common. But this summer unusually hot weather, dry thunderstorms and strong winds have combined to spark an emergency - in
Siberia wildfires have engulfed an area the size of Belgium.

Reaching the blazes can be difficult. Most of the fires are in remote areas. In recent days, army planes and helicopters from the Russian emergency service have
been dropping water on the flames. But often it's up to local communities to do what they can to contain the threat.
In Podymakhino I meet Gennady Esin. He runs a small farm and timber business, but by necessity he's a firefighter, too, now. Gennady and his team agree to
take me into the taiga to show me the situation there. We set off on a military-style off-road truck, bumping along a dirt track. Soon we're deep in the forest,
surrounded by silver birch, cedar and pine trees.
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Hundreds of firefighters, volunteers and emergencies ministry personnel are tackling the fires on the ground

I spot smoke rising from the earth. The forest is smouldering. Small flames are licking at bushes and shrubs. The fire is greatest to one side of the track.
"We've used a bulldozer is create a fireline, a gap, in order to stop the fire spreading," Gennady explains. "In this gap, we've removed vegetation, like dry moss,
leaves and twigs, anything combustible. We have to keep monitoring the situation to make sure that sparks don't cross the fireline."
This natural barrier has slowed the spread of the fire. But it hasn't stopped it completely. I can see burning, too, on the other side of the fireline.
Gennady's team has limited resources. A forester called Sergei walks round with a simple pump, extinguishing flames whenever he spots them. But catching all
danger points in time is almost impossible. Fire can appear unexpectedly. In the forest one smouldering bush I was looking at suddenly burst into flames.

Firefighter tackles wildfire in Russia

Another fire-fighting helicopter flies over.
"Wouldn't it be more effective," I ask Gennady, "to spray the forest from the air with tons of water?"
He shakes his head and points to a dead tree trunk lying on its side. Smoke is rising from one end.
"If the embers are burning inside dead wood like this," he tells me, "then dropping water from a plane or helicopter won't affect that."
I can see that one part of the forest has been badly affected by fire - reduced to a charred wasteland strewn with burnt trunks and branches.
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Some forest protection personnel have been parachuted to the most remote areas

Due to the forest fires, a state of emergency is in place across Irkutsk region and in other parts of Siberia. Clouds of smoke have been spreading to towns and
cities. In Ust-Kut, where I've been staying - one hour's drive from Podymakhino - a rare rainy day has provided temporary relief from the smog. But the smell of
burning is returning.
"There was so much smoke here. At one point we couldn't see the sun through it," Ust-Kut pensioner Nadezhda Mikhailovna tells me. "I'm still sneezing because
of all that smoke. We've only had one rainy day in weeks."
How much longer will the forests burn?
"That depends on Nature," Gennady tells me. "If it stays dry, then the fires will continue. In Siberia forests can burn until rain in October, or the first snow."

Russian army ordered to tackle massive wildfires
3 hours ago

Media caption
Tackling the wildfires in Russia

Russian President Vladimir Putin has ordered the army to help tackle massive wildfires raging in Siberia and other regions in the
east.
The decision was taken after Mr Putin was briefed on the growing crisis by the head of the emergencies ministry.
About three million hectares (7.4 million acres) have been affected, in what Greenpeace is describing as an "ecological catastrophe".
Many local residents say not enough is being done to tackle the fires.
Arctic wildfires: What's caused huge swathes of flames to spread?
Russia country profile
More than 700,000 people have signed a petition calling for tougher action and for an emergency to be declared across the vast Siberia
region.
There has been widespread anger after comments by emergencies officials that they are not planning to tackle wildfires in remote
uninhabited areas because there is no direct threat to people.

What's the latest situation?
On Wednesday, President Putin ordered service personnel of the defence ministry to join in the firefighting efforts in Siberia.
Ten planes and 10 helicopters with firefighting equipment are being deployed in the region.

A state of emergency was earlier declared in the Irkutsk and Krasnoyarsk regions, two areas of the Republic of Buryatia and one area of the
Republic of Sakha (Yakutia).
On Wednesday Prime Minister Dmitry Medvedev flew in to Krasnoyarsk city to chair a crisis meeting with local officials.
"The most important task is to prevent the fire from spreading to populated areas," he said.
He said everything had to be done to avoid a wildfire disaster like the one that hit Russia in 2010, when "practically the whole country was
burning, and there were dozens of dead".
Last week, Greenpeace Russia tweeted that "big Siberian cities are covered with toxic haze that had already reached Urals".
The organisation estimated that 3.3 million hectares were burning across Russia, adding that this was bigger than territory of Belgium.
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The acrid smoke has affected not only remote villages and small towns but major cities such as Yekaterinburg and Chelyabinsk.
Wildfires in Russia have been raging for weeks, caused by record high temperatures combined with lightning and strong winds.

Arctic wildfires spew soot and smoke cloud bigger
than EU
Plume from unprecedented blazes forecast to reach Alaska as fires rage for third month
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An aerial view of a wildfire in Boguchar, Russia. Photograph: Donat Sorokin/Tass

A cloud of smoke and soot bigger than the European Union is billowing across Siberia as wildfires in the
Arctic Circle rage into an unprecedented third month.
The normally frozen region, which is a crucial part of the planet’s cooling system, is spewing carbon dioxide
into the atmosphere and worsening the manmade climate disruption that created the tinderbox conditions.
A spate of huge fires in northern Russia, Alaska, Greenland and Canada discharged 50 megatonnes of CO2 in
June and 79 megatonnes in July, far exceeding the previous record for the Arctic.
The intensity of the blazes continues with 25 megatonnes in the first 11 days of August – extending the
duration beyond even the most persistent fires in the 17-year dataset of Europe’s satellite monitoring system.
Mark Parrington, a scientist in the Copernicus Atmosphere Monitoring Service, said the previous record was
just a few weeks. “We haven’t seen this before,” he said. “The fire intensity is still well above average.”
He said the affected regions previously registered unusually high temperatures and a low level of soil moisture,
which created the perfect conditions for ignition. Globally, June and July were the hottest months ever
measured.
Russia has suffered most. Last month, the president, Vladimir Putin, mobilised the army to fight the blazes and
four Siberian regions declared a state of emergency. But fires continue to rage. The Earth observation
scientist Josef Aschbacher said that in Siberia alone, the two-month inferno had destroyed 4.3m hectares of
taiga forest.

A Nasa image showing wildfires burning across 11 regions of Russia. Photograph: Nasa Earth Observatory/EPA

The smoke has spread further still. Antti Lipponen, of the Finnish Meteorological Institute, estimates the
affected area at 5m square kilometres. “For comparison, the area of EU is about 4.5m km² and the area of
contiguous US about 8.1m km²”, he tweeted.
The cloud is billowing north-east and is forecast to reach Alaska, where this year’s fires have already scorched
an area bigger than all the wildfires that devastated California last year.
Carly Phillips, of the Union of Concerned Scientists, said Alaskan fires had burned 18.1m acres of forest since
2000, more than double the amount over the previous 20 years.
“Carbon emissions from these wildfires could exacerbate climate warmingfor decades to come,” she wrote in
a blogpost. “Alaska’s ecosystems store huge quantities of carbon both as permafrost and soil that has
accumulated over millennia. Wildfires destabilise these stores of carbon by combusting soil and accelerating
permafrost thaw, both of which release heat-trapping gases to the atmosphere.”
The black soot also settles on what is left of the Arctic ice, weakening its ability to reflect the heat of the sun.
In Greenland, satellite images this month revealed fires stretching across an area 380km wide, adding to the
pressures of an Arctic heatwave that caused a record melt-off of the world’s second biggest ice sheet. This week,
a huge wildfire in the Qeqqata region left a smouldering area of 6.9km².
Since the start of the year, more than 13.1m hectares have burned, according to Greenpeace, which says this has
released as much carbon dioxide as a year’s worth of exhaust fumes from 36m cars.
The Arctic is not the only afflicted region. So far this year, the EU has had 1,600 fires bigger than 30 hectares,
which is four times the annual average over the previous decade, according to the Copernicus Atmosphere
Monitoring Service.
About 1,000 holidaymakers had to evacuate resorts in Gran Canaria this week to escape wildfires. Last month,
campers had to abandon their tents due to a fast-spreading blaze in southern France during a heatwave.
In the UK, the Fire Brigades Union says there have been 10% more callouts this year, which has overstretched
emergency resources. Firefighter numbers had fallen by a fifth since 2010 due to government cuts, the union
said.

Arctic wildfires: What's caused huge swathes of flames to spread?
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The fires are very difficult for authorities to put out

Wildfires are ravaging the Arctic, with areas of northern Siberia, northern Scandinavia, Alaska and Greenland engulfed in flames.
Lightning frequently triggers fires in the region but this year they have been worsened by summer temperatures that are higher than average
because of climate change.
Plumes of smoke from the fires can be seen from space.
Mark Parrington, a wildfires expert at the Copernicus Atmosphere Monitoring Service (Cams), described them as "unprecedented".

How bad is it?
There are hundreds of fires covering mostly uninhabited regions across eastern Russia, northern Scandinavia, Greenland and Alaska.

But smoke is affecting wider surrounding areas, engulfing some places completely.
Cities in eastern Russia have noted a significant decrease in air quality since the fires started.
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The smoke has reportedly reached Russia's Tyumen region in western Siberia, six time zones away from the fires on the east coast.
How wildfires start and how to stop them
Why wildfires are breaking out in the 'wrong' countries
New tactics in battle against wildfires
In June, the fires released an estimated 50 megatonnes of carbon dioxide - the equivalent of Sweden's annual carbon output, according to
Cams.

Fires have hit the famous taiga of Siberia

How unusual is this?
Arctic fires are common between May and October and wildfires are a natural part of an ecosystem, offering some benefits for the
environment, according to the Alaska Centers website.
But the intensity of these fires, as well as the large area they have taken up, make these unusual.

"It is unusual to see fires of this scale and duration at such high latitudes in June," said Mr Parrington.
"But temperatures in the Arctic have been increasing at a much faster rate than the global average, and warmer conditions encourage fires to
grow and persist once they have been ignited."
Extremely dry ground and hotter than average temperatures, combined with heat lightning and strong winds, have caused the fires to spread
aggressively.
The burning has been sustained by the forest ground, which consists of exposed, thawed, dried peat - a substance with high carbon content.

Dangerous amplification Jonathan Amos BBC
Global satellites are now tracking a swathe of new and ongoing wildfires within the Arctic Circle. The conditions were laid in June, the hottest
June for the planet yet observed in the instrumented era.
The fires are releasing copious volumes of previously stored carbon dioxide and methane - carbon stocks that have in some cases been held in
the ground for thousands of years.
Scientists say what we're seeing is evidence of the kind of feedbacks we should expect in a warmer world, where increased concentrations of
greenhouse gases drive more warming, which then begets the conditions that release yet more carbon into the atmosphere.
A lot of the particulate matter from these fires will eventually come to settle on ice surfaces further north, darkening them and thus accelerating
melting.
It's all part of a process of amplification.

What is being done to tackle the fires?
Russian authorities are not tackling the majority of the fires as they argue the cost would be bigger than the damage caused by the flames.
"They do not threaten any settlements or the economy," the press service of the Krasnoyarsk Region forestry ministry told a Siberian news
website.

The fires are extremely difficult for authorities to put out

The hashtags #putouttheSiberianfires and #saveSiberianforests are currently trending on Twitter as Russians complain the government is not
doing enough to tackle the crisis.
Some argue that the Notre Dame fire in Paris received far more media attention than the forest fires.
"Remember how far the news about the Notre Dame fire spread? Now is the time to do the same about the Siberian forest fires," said one tweet.
Another said: "Let's not forget that nature is no less important than history. Numerous animals have lost their homes, and many of them are
probably dead. Just thinking about this is painful."
Alaska Centers agree that "fire-suppression efforts sometimes are more damaging than the wildfire".

Europe’s heat wave is about to bake the Arctic

Concerns grow regarding sea ice and Greenland’s ice sheet.

European land surface temperatures Thursday as sensed via satellite. (European Union, Copernicus Sentinel-3 imagery,
processed by Antonio Vecoli)

By Andrew Freedman
July 26 at 12:12 PM

On Friday, more temperature records are falling in Europe as the historic heat wave that brought

the hottest weather ever recorded in Paris, London, the United Kingdom, Belgium, the
Netherlands and Germany shifts northward. In a few days, the weather system responsible for the
heat wave will stretch all the way across the top of the globe.
It’s what this system, characterized by a strong area of high pressure aloft — often referred to as a
heat dome — will do to the Arctic that has some scientists increasingly concerned.
Norway, Sweden and Finland will experience unusually high temperatures through the weekend, as
a potentially record strong area of high pressure in the mid-levels of the atmosphere sets up over
the region, blocking any cold fronts or other storm systems from moving into the area, like a traffic
light in the sky.
Temperatures in parts of Scandinavia will reach into the 90s or higher, on the heels of an intense
heat wave in 2018 that led to an outbreak of damaging wildfires.
Bergen, Norway, already set an all-time record high Friday with a temperature of 91 degrees (32.8
Celsius).

Accelerating Arctic ice melt

Computer model projection showing a strong blocking area of high pressure draped across the Arctic Ocean and Greenland on
Sunday. (Pivotal Weather)

So far this year, Arctic sea ice extent has hovered at record lows during the melt season. Weather
patterns favorable for increased melt have predominated in this region, and an unusually mild
summer has also increased melting of the Greenland ice sheet. Unlike with sea ice melt, runoff
from the Greenland ice sheet increases sea levels, since it adds new water to the oceans.
If the entire ice sheet were to melt, it would raise global average sea levels by 23 feet.
Ruth Mottram, a researcher with the Danish Meteorological Institute, tells The Washington Post
that as the high-pressure area, also referred to as a “blocking ridge,” sets up over Greenland, it
could promote a widespread and significant melt event like the one in 2012. During that summer,
nearly all of the ice sheet experienced melting, including the highest elevations that rarely exceed
32 degrees.
“Assuming this comes off (and it seems likely) we would expect a very large melt event over the ice
sheet,” Mottram said via email. “This was a very similar situation to 2012 where melt reached all
the way up to Summit station. As you have probably seen the Arctic sea ice is already at record low
for the time of year so clearly we may be looking at a situation where both Arctic sea ice and
Greenland ice sheet have record losses even over and above 2012 — though we won’t know for sure
until after the event.”
What happens next to the extreme #europeheatwave? Actually, the atmospheric flow will transport the
heat towards #Greenland, resulting in high temperatures, consequently enhanced melting and a
negative #SMB (surface mass balance) next week. Make sure to watch the @PolarPortal! pic.twitter.com/
e4kvMVVNIo

— Martin Stendel (@MartinStendel) July 26, 2019
Zack Labe, a climate researcher at the University of California at Irvine who focuses on Arctic
climate change, says the upcoming Arctic heat wave could have major ramifications and may push

sea ice to another record low at the end of the melt season.
“This appears to be a very significant event for the Arctic,” he says.
“A massive upper-level ridge will position itself across the North Atlantic and eventually Greenland
in the next few days. This negative North Atlantic Oscillation-like pattern will be associated with
well above average temperatures in Greenland. In fact, simulations from the MARv3.9 model
suggest this may be the largest surface melt event of the summer,” Labe said, referring to a
computer model projection of surface ice melt in Greenland.
"Whether or not we set a new record low this year, the timing and extent of open water on the
Pacific side of the Arctic has been unprecedented in our satellite record. This is already having
significant impacts to coastal communities in Alaska and marine ecosystems,” Labe said.
Elsewhere in the Arctic, this summer has been similarly extreme.
Smoke from Alaskan wildfires

carried north towards Beaufort and Chukchi Sea, #Alaska, #USA

July 2019 Enhanced natural colors #Copernicus #Sentinel-3
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Full-size: https://t.co/

tPjHRaAxdX#RemoteSensing #wildfire #AirQuality pic.twitter.com/wgTAMviKKC

— Pierre Markuse (@Pierre_Markuse) July 26, 2019
Alaska had its warmest June on record, and more than 2 million acres have gone up in flames
across the state as a result of a long stretch of above-average temperatures.
Arctic-wide, an unusual spate of wildfires is burning, affecting vast stretches of Siberia, as well.
Smoke from these fires is circling the globe, tracked via satellite imagery.
These fires are also emitting greenhouse gases such as carbon dioxide.

Alaska sees record temperatures in heatwave
1 hour ago

A new record high temperature has been set in the US state of Alaska, part of which lies inside the Arctic Circle.
A temperature of 90F (32C) was reached at Anchorage airport on Thursday, the US Weather Service tweeted.
The previous high was just under 30C, and the average at this time of year is 18C.
Alaska had earlier broken records throughout a hot spring, particularly in the Arctic zone which is especially sensitive to fluctuations in climate.
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Local residents, who routinely pack knit caps and fleece jackets in summer, on Friday were swapping them for sunscreen and parasols, the
Associated Press reports.

A lifeguard watches as people sunbathe at Jewel Lake, Anchorage

Shawn King, a native of Anchorage, said he had never seen a stretch of similar hot weather.
His young daughter Tessa had insisted going barefoot when he offered to go fishing. "It's too hot for shoes," she said.
The dramatic warming Alaska has experienced in recent years is linked partly to a decline in sea ice and Arctic Ocean warming.
This has wreaked havoc on local communities, wildlife and the state's economy.
Climate change played a role in the deaths of thousands of puffins in Alaska, scientists said in May.
They said they believed the birds had starved to death when the fish they eat migrated north with rising sea temperatures.

Alaska’s sweltering
summer is ‘basically off the
charts’

A brush fire burns in South Anchorage, Alaska, on July 2. (Loren Holmes/
AP)

By Matthew Cappucci ,
Juliet Eilperin ,
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Brady Dennis
July 31 at 3:04 PM

Steve Perrins didn’t see the lightning, but he couldn’t

miss the smoke that followed.
It was around dinnertime on July 23 at Alaska’s oldest
hunting lodge, nestled in the wilderness more than 100
miles northwest of Anchorage. What began as a quiet
evening at the Rainy Pass Lodge soon turned frantic as
Alaska’s latest wildfire spread fast.
The Alaska National Guard soon evacuated 26 people
and two dogs by helicopter from the lodge, which serves
as a checkpoint for the Iditarod Trail Sled Dog Race.
The fire came within a half-mile of the lodge. In the days
that followed, Perrins and his family housed and fed
dozens of federal and state firefighters who rushed to
contain the blaze — one of many raging across Alaska.
“It’s the hottest summer we’ve had, ever,” said Perrins,
who began working at the lodge in 1977.
America’s 49th state is warming faster than any other,
having heated up more than 2 degrees Celsius (3.6
degrees Fahrenheit) over the past century — double the
global average. And parts of the state, including its far
northern reaches, have warmed even more rapidly in
recent decades.

This trend, driven in part by the burning of fossil fuels, is
transforming America’s only Arctic state. Scientists
around the world, including in the U.S.
government, predict the warming will continue unless
countries drastically reduce their greenhouse gas
emissions in coming years.
Temperatures have been above average across Alaska
every day since April 25. None of the state’s nearly 300
weather stations have recorded a temperature below
freezing since June 28 — the longest such streak in at
least 100 years. On Independence Day, the temperature
at Ted Stevens Anchorage International Airport hit 90
degrees for the first time on record.
More than 2 million acres have gone up in flames across
the state as thousands of firefighters have worked to
contain wildfires. Stores have sold out of fans and ice.
Moose have been spotted seeking respite in garden
sprinklers.
Alaska, which logged its warmest June on record, now
seems destined to register not only its warmest July but
also its warmest month.
“Usually if you were to break this sort of record, you’d do

it by a sliver of a degree,” said Brian Brettschneider, a
climatologist and research associate at the International
Arctic Research Center. He said that the state is on
course to shatter the record by more than one degree
Fahrenheit.
The combination of relentless high pressure, extremely
warm sea surface temperatures and high humidity are
“basically off the charts,” Brettschneider said.
The entire Arctic is suffering under extreme
temperatures. In Siberia, sweeping wildfires are sending
smoke thousands of miles away and lofting dark soot
particles onto the vulnerable Arctic ice cover. Arctic sea
ice is melting at an alarming pace and could break the
2012 record. In addition, the weather system that caused
last week’s heat wave in Western Europe has now settled
above the Atlantic side of the Arctic, accelerating surfaceice melting in Greenland.

A forest fire rages alongside the "Road of Bones," outside of Atka, Russia,
in July. (Michael Robinson Chavez/The Washington Post)

Mark Parrington, a senior scientist with the Copernicus
Atmosphere Monitoring Service in Europe, said that
through July 28, wildfires in the Arctic region, including
Siberia and Alaska, had emitted the greatest total of
carbon dioxide — 125 metric megatons — of any year-todate since such monitoring began in 2003.
“We’re seeing something exceptional this year,”
Parrington said, even though the acreage burned in
Alaska is not yet a record.
Even as researchers in Alaska are working to capture
climate change’s impact on the region, sharp cuts by

Gov. Mike Dunleavy (R) to the state’s education

budget threaten to trigger an exodus of some of the very
scientists who are trying to explain the unprecedented
changes that residents are experiencing.
“I think it will lead to many of the best Arctic scientists in
UA system [leaving] the state,” Christopher Arp, an
associate research professor at the University of Alaska at
Fairbanks Water and Environmental Research Center,
said in an email. “Having scientists live where they do
research is very important in my view, so I think that will
have a negative impact on Arctic research that will be
very challenging to reverse.”
Meanwhile, this summer’s heat has transformed Alaska’s
landscape and waterways, affecting humans and wildlife
alike.
The early retreat of sea ice from the Bering and Chukchi
seas has led to a jump in sea surface temperatures,
altering weather patterns and upending the lives of
residents who typically depend on the ice cover for
hunting and fishing. It’s also affecting native species that
inhabit the area, including seals and seabirds.
George Divoky, a longtime Arctic biologist and

ornithologist, said that the summer’s high temperatures
in the Bering Sea have been devastating for the colony of
black guillemots he has been studying on Alaska’s Cooper
Island since 1975. While the ice-dependent seabirds have
had reduced breeding success in the past century as
Bering Sea ice has declined, he said, the spike in water
temperatures has made it difficult for them to find the
cod and zooplankton they depend on.
“In the first week after hatching, half of the 120 chicks
that hatched had starved to death,” he said. “Many of the
chicks that remain alive are not growing, and we expect
most of them to die.”

People with their dogs swarm to DeLong Lake, hoping to stay cool in the
record-breaking heat in Anchorage in early July. (Anne Raup/AP)

As of July 28, the Chukchi Sea, northwest of Alaska, had

just 20 percent of its ice cover left — a record low for this
time of year, according to figures from the National Snow
and Ice Data Center.

Michael Wald, a wilderness guide, was paddling recently
in Demarcation Bay on the Beaufort Sea coast. He had
traversed those same waters a decade ago and had a hard
time finding a campsite because of ankle-deep muck each
time he pulled ashore.
This time, he found the ground parched.
“The tundra is so dry you could camp anywhere,” Wald
said in an interview. “It was almost unrecognizable.”
In south-central Alaska, residents face a different
outlook: streams that are running high because snow and
glaciers are melting quickly. While this is peak season for
fly-in fishing trips, some pilots have had to revise their
fight plans, wary of dropping off clients near rivers that
are surging from the snowmelt.
The hot days, tinged with wildfire smoke, also have
meant a run on fans and air conditioners in a place where
few people have needed them.
“Most homes in Alaska are built to trap heat inside,” said

Rick Thoman, an Alaska climate specialist at the
International Arctic Research Center. “So you get the
choice between it being super hot and stuffy inside, or
very warm and smoky outside.”
Tim Craig, who owns Anchorage True Value Hardware
on Jewel Lake Road, calculated that his fan sales are up
125 percent compared with last year. From mid-June
through last week, he said, every fan that arrived in his
store’s weekly shipment was either spoken for ahead of
time or gone by day’s end.
“People were desperate,” he said.

A raincheck notice for fans is posted on empty shelves at a True Value
Hardware store in Anchorage. (Anne Raup/AP)

Merritt Turetsky, a fire scientist at the University of
Guelph, said that having major fires on multiple
continents at the same time is unique. When fires burn
for an extended period in these ecosystems, she said,
they can smolder and enter deeper soils, liberating
carbon that has been stored for thousands of years.
Much of northern and central Alaska is covered by
permanently frozen soil known as permafrost. When this
icy soil melts, the organic matter within it decomposes
and releases long-buried stores of greenhouse gases,
including carbon dioxide and methane. This, in turn,
speeds up global warming. Scientists are increasing their
focus on the pace and extent of permafrost melt.
Atop the permafrost sits an insulating layer of moss and
lichen a few inches thick. In the summer, unusually
warm temperatures and scant rainfall have made it a
breeding ground for blazes. “The weather has been
impacting fire behavior a lot,” said Alan Hickford, a
meteorologist at the National Weather Service in
Fairbanks. “The fires start easier and spread easier.”
The recent spate of record warmth has affected more
than just life on land.

“In Nome, Pacific cod have been showing up in crab nets.
They used to be extremely rare in the North Bering Sea,”
Thoman said. “Meanwhile, salmon have been reportedly
dying, suffocating as water temperatures climb and less
dissolved oxygen remains in the water.”
According to the National Oceanic and Atmospheric
Administration, Alaska produces more than 50 percent
of the fish caught in U.S. waters, with an average
wholesale value of nearly $4.5 billion a year. “More
people are employed there than in any other industry,”
Brettschneider said.
At the Rainy Pass Lodge, Perrins is trying to make the
best of a harrowing and baffling summer. Before the fire
that nearly burned his property, the string of hot days
had made it possible for guests to swim in nearby
Puntilla Lake, which in the past had been too frigid for
out-of-towners.
Now, his top priority is following the advice of
firefighters who suggested that he clear trees and brush
to make a wider buffer around his lodge against wildfires.
They told him to plant more grass instead.
Perrins, who recently purchased a new John Deere riding

lawn mower and had it flown in from Anchorage, plans
to do just that.
“We’re going to have a lot more to mow next year,” he
said.

A man suns himself at Goose Lake, in Anchorage, in early July. (Mark
Thiessen/AP)

The water is so hot in Alaska it's killing
large numbers of salmon
By Ryan Prior, CNN
Updated 0311 GMT (1111 HKT) August 17, 2019

Scientist Stephanie Quinn-Davidson says the salmon die-oﬀs in some of Alaska's streams are the worst she's seen in nearly a decade of
monitoring the state's fish.

(CNN)Alaska has been in the throes of an unprecedented heat wave this summer, and the heat stress is killing salmon in large
numbers.
Scientists have observed die-offs of several varieties of Alaskan salmon, including sockeye, chum and pink salmon.
Stephanie Quinn-Davidson, director of the Yukon Inter-Tribal Fish Commission, told CNN she took a group of scientists on an
expedition along Alaska's Koyokuk River at the end of July, after locals alerted her to salmon die-offs on the stream.
She and the other scientists counted 850 dead unspawned salmon on that expedition, although they estimated the total was likely
four to 10 times larger.
They looked for signs of lesions, parasites and infections, but came up empty. Nearly all the salmon they found had "beautiful eggs
still inside them," she said. Because the die-off coincided with the heat wave, they concluded that heat stress was the cause of the
mass deaths.
Quinn-Davidson said she'd been working as a scientist for eight years and had "never heard of anything to this extent before."
"I'm not sure people expected how large a die-off we'd see on these rivers," she said.

The heat decreases the amount of oxygen in the water, causing salmon to suﬀocate.

The heat wave is higher than climate change models predicted
The water temperatures have breaking records at the same time as the air temperatures, according to Sue Mauger, the science
director for the Cook Inletkeeper.
Scientists have been tracking stream temperatures around the Cook Inlet, located south of Anchorage, since 2002. They've never
recorded a temperature above 76 degrees Fahrenheit. Until now.
On July 7, a major salmon stream on the west side of the Cook Inlet registered 81.7 degrees.
Mauger said she and her team published a study in 2016, creating models outlining moderate and pessimistic projections for how
climate change would drive temperatures in Alaska's streams.
"2019 exceeded the value we expected for the worst-case scenario in 2069," she said.
Mauger said that the warm temperatures are affecting salmon in various ways, depending on the stream.
"Physiologically, the fish can't get oxygen moving through their bellies," Mauger said. In other places in the state, the salmon "didn't
have the energy to spawn and died with healthy eggs in their bellies."

With so many salmon dying before having a chance to spawn, scientists will have to keep tabs for the next few years to see if this year's heatrelated deaths have longer term eﬀects on the state's salmon population.

Salmon under threat
Salmon populations are under stress from other angles as well.
Overfishing is threatening salmon further south in southwestern Canada and northwestern Washington. Orca whales, which are
themselves endangered, feed on salmon.
With fewer salmon to eat, populations of orca whales have steadily declined over the past decades.
And last week the Environmental Protection Agency told staff scientists it would no longer oppose a mining project in Alaska that had
the potential to devastate one of the world's most valuable wild salmon fisheries, just after President Trump met with Alaska's Gov.
Mike Dunleavy.
But in other areas, things are looking up. "Salmon are very resilient. They've overcome a lot," said Mary Catharine Martin, a
spokeswoman for the non-profit Salmon State.
Alaska's Bristol Bay, the largest sockeye salmon fishery in the world, is annually seeing boom times for salmon returns, and in 2016
celebrated the 2 billionth salmon caught in its waters, after more than a century of commercial fishing.
"That's very good," she said. "Salmon have sustained the way of life of the people of Alaska for thousands of years."
CNN's Alisha Ebrahimji contributed to this story.

RECORD HEAT THREATENS
GREENLAND'S ICE SHEET
A majority of Greenland's ice sheet is experiencing above-freezing
temperatures this week, which could cause record melting and raise
global sea levels.
MAXINE SPEIERJUL 30, 2019

The terminus of Kangerlugssuup Sermerssua glacier in west Greenland.
(Photo: Denis Felikson/University of Texas)

Last week's record-breaking heat wave in Europe has shifted north to the Arctic. Now, a "heat dome" is
threatening the second-largest ice sheet on the planet. Meteorologist Eric Holthaus said on Twitter that the
heat over Greenland this week could result in the loss of 40 billion tons of ice, enough to measurably raise
global sea levels.

"We are in a climate emergency," Holthaus tweeted on Monday. Another climate researcher, Xavier
Fettweis, said this week's potential melt is what worst-case scenario climate models have projected for 2050,
reaffirming what many scientists are finding: that we're closer to the catastrophic predictions for climate
change than previously thought.

Greenland's 2.4 million-year-old ice sheet covers most of the island and would raise global sea levels by 23
feet if it melted away entirely, submerging cities like Boston, Sacramento, and Miami—and that's just in the
United States.

This week's Arctic heat wave will likely result in the second-largest melting of the ice sheet since 1950 (when
record-keeping began). The ice sheet had its worst melt year just seven years ago, in 2012. Clare Nullis, a

spokeswoman for the United Nations World Meteorological Organization, said in a briefing on Friday that it
was still unclear whether this week's events would break the 2012 record level of melt. "But it's close," Nullis
said, according to Reuters.

Whether or not this week's heat wave breaks any records for the ice sheet, it's already been an unusual
summer for melt. Ruth Mottram, a climate scientist with the Danish Meteorological Institute, told CNN that
2019's melt started earlier than expected, in May, and is different from what occurred in 2012 because it has
been a persistent melt throughout the summer, rather than occurring in quick bursts.

A study earlier this year found that Greenland's ice sheet is currently melting six times faster than it was in
the 1980s, and a press release from NASA last month stated that, unless global emissions change, the ice
sheet is expected to melt completely in the next 1,000 years. The same NASA research shows that, at the
current melt rate, the ice sheet will contribute nearly six feet to global sea-level rise in the next 200 years.

According to Mottram, Greenland's ice loss has added 180 billion tons of water to global sea-level rise since
July 1st, which amounts to about half a millimeter.

"That is quite a lot higher than usual," she told CNN. She said the expected average would be roughly a third
of that at this time of year. What's become increasingly clear is that, when it comes to arctic ice melt, the days
of average are gone.

