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Solar flares disrupted radio communications
during September 2017 Atlantic hurricanes

July 30 2018

The Sun erupted in class X-9.3 and x-2.2 flares on Sept. 6, 2017, visible to
NASA's Solar Dynamics Observatory in extreme ultraviolet (171 angstrom
wavelength) light. Credit: NASA/GSFC/SDO

An unlucky coincidence of space and Earth weather in early September
2017 caused radio blackouts for hours during critical hurricane

emergency response efforts, according to a new study in Space Weather,
a journal of the American Geophysical Union. The new research, which
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details how the events on the Sun and Earth unfolded side-by-side, could
aid in the development of space weather forecasting and response,
according to the study's authors.

On September 6, three hurricanes advanced in a menacing line across the
Atlantic Ocean. Category 5 Hurricane Irma ravaged Barbuda in the
Caribbean's Leeward Islands in the early morning and churned onward to
St. Marin, St. Barthelemy, Anguilla and the Virgin Islands, causing
massive damage. Tropical Storm Katia hovered in the Gulf of Mexico
and Tropical Storm Jose approached from the open ocean. Both were
upgraded to hurricane status later that day.

On the surface of the Sun, 150 million kilometers (93 million miles)
away, another storm was brewing. A class X-2.2 and major class X-9.3
solar flare erupted on the morning of September 6 at about 8 a.m. local
time. NOAA's Space Weather Prediction Center warned of a strong
radio blackout over most the sunlit side of Earth, including the
Caribbean.

Amateur radio operators assisting with emergency communications in
the islands reported to the Hurricane Watch Net that radio
communications went down for most of the morning and early afternoon
on September 6 because of the Sun's activity, according to the new
study. French civil aviation reported a 90-minute loss of communication
with a cargo plane, according to the study's authors, and NOAA reported
on September 14 that high frequency radio, used by aviation, maritime,
ham radio, and other emergency bands, was unavailable for up to eight
hours on September 6.

Another large class-X flare erupted from the Sun on September 10,
disrupting radio communication for three hours. The disruption came as
the Caribbean community coped with Category 4 Hurricane Jose's brush
with the Leeward Islands and the Bahamas, and Irma's passage over
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Little Inagua in the Bahamas on September 8 and passage over Cuba on
September 9.

"Space weather and Earth weather aligned to heighten an already tense
situation in the Caribbean," said Rob Redmon, a space scientist with
NOAA's National Centers for Environmental Information in Boulder,
Colorado, and the lead author of the new study. "If I head on over to my
amateur radio operator, and they have been transmitting messages for
me, whether it be for moving equipment or finding people or just saying
I'm okay to somebody else, suddenly I can't do that on this day, and that
would be pretty stressful."

Bobby Graves, an experienced ham radio operator who manages the
Hurricane Watch Net from his home near Jackson, Mississippi, said the
flares caused communications to go down for hours. The Hurricane
Watch Net is a group of licensed amateur radio operators trained and
organized to provide communications support to the National Hurricane
Center during storm emergencies.

"You can hear a solar flare on the air as it's taking place. It's like hearing
bacon fry in a pan, it just all of a sudden gets real staticky and then it's
like someone just turns the light completely off, you don't hear anything.
And that's what happened this last year on two occasions," Graves said.
"We had to wait 'til the power of those solar flares weakened so that our
signals could actually bounce back off the atmosphere. It was a helpless
situation."

The new study detailing the activity on the Sun and its effects on radio
communications from September 4—13 serves as an overview to a
collection of journal articles in Space Weather investigating the solar
activity of September 2017. The collision of Earth and space weather in
September delivered a reminder that solar events can happen at any time
and may coincide with other emergencies, according to the study's
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authors.

The information in the study could help scientists improve space weather
forecasting and response, according to the study's authors. By
understanding how the events on the Sun and Earth unfolded, scientists
can better understand how to forecast and prepare for future events, they
said.

The new study shows the solar flares affected shortwave radio
communications, which were being used by amateurs and professionals
in emergency response efforts, although it does not detail how
emergency efforts may have been affected by the radio blackout.

"Safeguards put in place to prevent dangerous disruption to GPS from
solar events worked," said Mike Hapgood, head of space weather at
Rutherford Appleton Laboratory in the United Kingdom, and a scientist
not connected to the new study. "In many ways, we were ready. Some
things that could have caused big problems didn't, but shortwave radio is
always tricky to use during solar events. But good radio operators are
aware of the events and will work hard to overcome problems."

"It's the Sun reminding us that it's there," Hapgood added. "The Sun's
been very quiet for the last 10 years. It reminds people not to be
complacent."

Unexpected space weather

The 2017 flares were the largest since 2005 and the best documented
solar storm to date, observed from a fleet of spacecraft between the

Earth and the Sun, in Earth's orbit, on Earth and Mars.

Solar flares release bursts of X-rays from the Sun that travel outwards in
all directions at the speed of light. Strong flares can disrupt radio and
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aviation communications. Space weather forecasters have only minutes
to broadcast warnings to spacecraft, aviation and other administrators
before affects are felt on Earth.

X-rays from solar flares interact with Earth's atmosphere 50-1000
kilometers (30-600 miles) above the Earth, in a region called the
ionosphere. Shortwave radio communication works by bouncing signals
off the ionosphere and refracting them back to Earth. When the Sun
releases a burst of x-rays, like the flares released in early September, the
extra energy delivered to the ionosphere can cause it to absorb high
frequency radio signals, like those used by ham radio enthusiasts.

The September 6 and 10 flares were also accompanied by bursts of high
energy solar material explosively ejected from the Sun in an expanding
bubble much larger than the Earth. Such coronal mass ejections, which
arrive within one to three days, have the potential to wreck the most
havoc on human technology. The geomagnetic storms generated by
coronal mass ejections can damage power grids, confuse GPS systems
and damage or disrupt communication with spacecraft, including
weather satellites.

NOAA's Space Weather Prediction Center issued warnings for
potentially severe geomagnetic storms for September 7-9.

An unlucky coincidence

The unexpected burst of space weather coincided with high hurricane
activity in the Atlantic Ocean.

Irma, one of the most powerful Atlantic hurricanes on record with
sustained winds of 287 kilometers per hour (175 miles per hour), hit the
tiny island of Barbuda at maximum intensity, razing 95 percent of its
buildings. The storm destroyed most homes and much infrastructure on
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St. Martin, Anguilla, Great Inagua and Crooked Island in the Bahamas,
and the U.S. and British Virgin Islands. It caused power outages and
damage in the Cuban Keys, Turks and Caicos and the southeastern
United States. Wind and rain from the storm killed 37 people in the
Caribbean and 10 on the U.S. mainland, according the National
Hurricane Center.

During the September crisis, the Caribbean Emergency and Weather Net
logged many "radiograms" relaying survival notes between anxious
family members on the islands and the mainland via ham radio
operators, Redmon said.

"Seeing that logbook really brought home to me the human dimension of
the storm," Redmon said. "It put the humanity in the science."

Ham radio hobbyists routinely volunteer to disseminate hazard
information from the National Weather Service to island communities
and ships during major storms, report real-time ground conditions and
damages back to the National Hurricane Center, and assist the Red Cross
with communications.

Graves, the ham radio operator, said many people trapped by storms
appreciate hearing a friendly voice over amateur radio relaying the latest
weather update, even if they are not able to reply. During a storm, ham
radio volunteers strain to listen for lone stations in the affected area that
may still be transmitting, Graves said.

"A lot of folks in the area were asking us: We heard there's Jose coming
behind Irma, what's this thing going to do?" he said.

More information: R. J. Redmon et al, September 2017's
Geoeffective Space Weather and Impacts to Caribbean Radio

Communications during Hurricane Response, Space Weather (2018).
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