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Solar Cycle 25 has been more active than anticipated, with an intense surge in solar activity
marking the beginning of May. A large group of unstable sunspots on the Sun's surface
unleashed several powerful solar flares, immediately affecting the Earth's outer atmosphere and
causing disruptions in high-frequency (HF) radio communications. This had significant
implications for trans-oceanic aviation, which relies heavily on HF radio for communication over
long distances.

As the initial sunspot group rotated out of view, an even larger and more complex group of
sunspots, designated NOAA Region 3664, emerged. It first appeared on May 1st and rapidly
expanded, becoming the most complex sunspot group of the solar cycle thus far. As it rotated
towards the center of the solar disk, it began producing frequent and strong solar flares, raising
the probability of significant space weather events.

On the night of May 7th-8th, Region 3664 produced a particularly powerful R3-level flare
accompanied by multiple radio signatures indicating a large coronal mass ejection (CME) aimed
at Earth. SWPC forecasters quickly analyzed the data, confirming the CME's trajectory and
estimating its arrival late on May 10th. Subsequently, another faster CME erupted from the same
region, further compounding the threat.

Given the severity of the situation, SWPC conducted in-depth analyses and decided that an initial
Watch for geomagnetic activity was necessary. As additional data confirmed the threat, SWPC
upgraded the Watch to a rare G4 or greater geomagnetic storm watch (Severe to Extreme). This
prompted immediate action to provide decision support services to critical technology and
infrastructure operators, including electric power grid coordinators, satellite operators, aviation,
and other sectors.

On May 9th, SWPC staff activated the North American Electric Reliability Corporation (NERC)
hotline to discuss the G4 or greater Watch. NERC disseminated the information, providing nearly
six hours of advanced lead time for around 3,000 electric utility companies nationwide to prepare
for the forecasted geomagnetic storm. NERC leadership acknowledged the support, saying,
“SWPC was indispensable to NERC…grid operators across North America took significant steps
to prepare before the storm.”
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SWPC also communicated extensively with State Watch Centers, FEMA Regions 1-10, and the
Cybersecurity and Infrastructure Security Agency (CISA), providing detailed briefings on the
expected impacts and recommended precautions. SWPC and NOAA Public Affairs organized a
mass media teleconference with over 1,300 participants to ensure the public was well-informed
about the situation.

When the massive CME arrived early on May 10th, storm conditions escalated rapidly to G4
(Severe) and eventually G5 (Extreme) levels. The storm's intensity was driven by the CME's
magnetic field, which was significantly stronger than normal (~15x) and strongly connected with
Earth's magnetic field. This led to severe and extreme conditions until noon on May 11th, with
G3 (Strong) conditions persisting for another 12 hours.

SWPC maintained continuous communication with decision-makers throughout the event,
providing real-time updates and support. This included ongoing briefings to partners, industries,
and customers to help them understand and mitigate the impacts of the geomagnetic storm.

The extreme geomagnetic storm caused significant disruptions across multiple sectors, including
navigation, power grids, aviation, and satellite operations. A sampling of preliminary and
yet-to-be-confirmed reports of impacts follows.

Power Grids
● Grid operators across the U.S. and Canada took significant preventive measures to

maintain grid stability. SWPC has not confirmed any reports of power outages in the U.S.
or Canada due to the storm.

● British Columbia: Activated a "ground-induced current response plan" due to
irregularities.

● Scotland: National Grid observed increased currents and heating effects in transformers;
utilities took precautionary measures.

● Florida: Power outage mistakenly attributed to the geomagnetic storm caused confusion.
GPS Systems

● Significant degradation of GPS systems, with reports of navigation system disruptions for
aviation over North America and parts of Europe.

● Midwest: Farmers reported GPS malfunctions in planting operations.
Satellite Operations

● Low-Earth Orbit (LEO) satellite navigation maneuvers were required to ensure satellite
instrumentation was not damaged by the storm.

● Elon Musk reported degraded service for Starlink satellites.
Communication Systems

● Airlines experienced HF frequency degradation affecting aircraft communications.
● U.S. and European flights rerouted farther south to avoid radio disruptions, extending

flight times.
● Ham radio operators reported severe noise and signal loss on various frequencies.
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This event underscored the interconnectedness and vulnerability of modern infrastructure to
space weather. Proactive measures and robust procedures largely mitigated severe impacts but
highlighted areas for improvement in preparedness and response. Ongoing monitoring and
cross-sector communication were crucial in managing the storm's effects.

This event highlighted the critical role of SWPC in forecasting space weather and
communicating effectively with decision-makers. SWPC’s proactive measures and detailed
briefings enabled industries to implement necessary precautions, mitigating the potentially
severe impacts of the solar storm. The successful handling of this event demonstrated the
importance of preparedness and the effectiveness of coordinated responses to space weather
threats.

cc: NWS Executive Team
NWS Congressional Affairs
NWS Operations Center
NWS Public Affairs
Mike Farrar
Brooke Bingaman
Jinni Meehan
Amy Macpherson
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Monday, May 13, 2024

Daily Operations Briefing

Contact us at: nws.opscenter@noaa.gov or 301-244-9650

Update Operating Levels 
(Snip/Screenshot)



National Weather Service Operations Center: Daily Operations Briefing

Monday, May 13, 2024
Weather Headlines

• Severe thunderstorms and heavy rain continues today from the southern Plains into the Lower 
Mississippi Valley region. Damaging winds, large hail and a few tornadoes are possible. An 
Enhanced Risk (Level 3 of 5) in the outlook today.

• A Moderate Risk (level 3 of 4) of excessive rainfall for portions of the central Gulf Coast into the 
western Florida Panhandle. Considerable flash and urban flooding are likely. River flooding will also 
be possible.

• The thunderstorm and heavy rainfall threat will shift eastward across the Tennessee Valley, southern 
Appalachians and Southeast on Tuesday. Additional flash flooding potential will exist.

• A cold front moving south across the Rockies through Tuesday which may produce low elevation rain 
and high elevation snow.

• Geomagnetic storming is expected to wane through today into early Tuesday due to lingering 
influences from the recent Coronal Mass Ejections. 
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Enterprise-Impacting or Major NCO Changes

• Notable changes for the week of May 13:

• RFC 12603 - Migrate the National Hurricane Center WAN (Wide Area Connection) from 
Lumen to N-Wave L3 Circuit. This change is part of an effort to migrate the NWS 
OneNWSNet from Lumen connections to N-Wave L3VPN. To be implemented as follows:
• Part I: May 9 at 1600Z - NHC NAT Changes (CPRK)
• May 10 at 1600Z - NHC NAT Changes (BLDR)
• Part II: May 14 at 1700Z - BGP Peering & Migrate Traffic to NWave
• Part III: May 15 at 1600Z - Clean-UP

• There’ll be an outage of up to 15 min per circuit during Part II migration, starting 
at 1700Z. Work each day begins at 1600Z and ends at 2000Z. (Please note that 
this RFC was delayed due to ECE/CWD from its earlier implementation dates of 
May 7 - May 9. Migration was to have taken place on May 8.) 

For additional changes happening at NCO this week, see the NCO Request for Change 
(RFC) Memo

For the week of May 13, we have 27 new RFCs scheduled for implementation.

https://docs.google.com/document/d/1E69VCirs0Czjoabiq69gHObH4nvLqNDzT3uhthWxTkY
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Impacts – Space Weather

Geomagnetic Storms
• On Friday, the Space Weather Prediction Center issued the 

first G4 (Severe) geomagnetic watch since 2005. 

• Severe (G4) to Extreme (G5) conditions were observed Friday 
through the weekend. 

• The aurora become visible over much of the northern half of 
the country late Friday night, and even as far south as Florida 
to northern California. 

• An additional Geomagnetic Storm Watch was issued for 
Sunday. 

• There have been preliminary reports of power grid 
irregularities, and degradation to high-frequency 
communications and GPS as a result of the G5 geomagnetic 
storm. 

• In southwest Nebraska, several farmers reported that their GPS 
systems used for operating planters malfunctioned due to Friday's 
G5 geomagnetic storm.
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Impacts – Tornadoes

Southern Region
• Additional storm surveys continued this past weekend from the events of May 8th.  

• Eight tornadoes were confirmed by WFO Huntsville.

• Of the eight, two were EF-3 with peak winds of 136 and 140 mph.

• Seven injuries have been reported in Jackson County, Alabama.

• Tornado Warnings were in effect with an average preliminary lead time just under 20 
minutes. 

• Four additional tornadoes were confirmed across Georgia, Florida and Oklahoma. 

• 3 EF-1 and 1 EF-2.

• Two EF-2 tornadoes were confirmed by WFO Tallahassee from storms that occurred on 
May 10th. 

Central Region
• WFO Paducah provided a recap of the widespread severe storms with large hail, 

damaging winds, tornadoes, and flash flooding that occurred on Wednesday May 8th. 

• Numerous school districts closed early. 

• One injury was reported with the EF-1 Tornado in Cora, western Jackson County, Illinois. 

• Surveys have found 7 tornado tracks across southern Illinois and west Kentucky (4 EF-1, 
3 EF-0). 

• There are still a few other locations to be surveyed this week. 
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Impacts – Tornadoes

Eastern Region
• A line of severe thunderstorms moved across portions of the 

Central Appalachians Saturday afternoon.

• WFO Pittsburgh confirmed an EF-2 Tornado in Finleyville, 
Pennsylvania.

• This tornado damaged a church and had peak winds of 118 mph.

• Around 100 people were inside the church but no injuries were 
reported. 

• Two additional EF-0 Tornadoes were confirmed in Brimfield, 
Ohio and Fayette County, Pennsylvania.

WFO Pittsburgh
• Initially issued a Severe Thunderstorm Warning for the storm. 

• A Tornado Warning was issued after with approximately five 
minutes of lead time. 

• Additional storm survey results will follow over the next few 
days. 
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Impacts – Thunderstorms

Mendota, Illinois
• WFO Chicago learned that an Amtrak train hit downed trees 

along the tracks in Mendota early Thursday morning. 

• As the train made impact with the trees, broken glass injured 

three people onboard. 

WFO Chicago 
• There was a gusty thunderstorm that moved across Mendota 

several hours earlier at about 4 AM that may have been 

responsible for the downed trees.

• Nearby locations measured wind gusts of 30 to 40 mph.  
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Impacts – Alaska Riverwatch 

Alaska
• Water levels dropped significantly during the day Sunday from Napakiak 

up to Bethel.

• Flooding is no longer occurring in Napakiak, Napaskiak, and Oscarville.

• Minor flooding is still occurring in Bethel around Brown's Slough while 
moderate flooding is still occurring in Kwethluk.

• The small jam on the Kwethluk flushed out overnight, and the river is free and 
open. Still over bank well upstream and flooding in the village.

• Water has dropped by 1 - 1.5 ft since yesterday.

• There are currently no noteworthy ice jams on the Kuskokwim and the 
river is nearly completely open upstream of Napakiak.

• Areas of localized breakup with no defined breakup front were observed 
from Russian Mission to Galena.

• Circle's jam has fully released and everything is moving downstream.

WFO Anchorage
• Extended the Flood Warning for the Kuskokwim River near Kwethluk 

through Tuesday morning and extended the Flood Warning for Bethel 
through noon Monday. 

• The Flood Watch for ice jam flooding along the lower Kuskokwim River 
was extended through Monday afternoon.
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IDSS 

Central Region

• WFO Duluth received a call from the St. Louis County Rescue Squad wanting a spot forecast for 

Lake Agnes in northeast St. Louis County in the Boundary Waters Canoe Area Wilderness. 

Someone reported seeing a body in the lake and the canoe that was found was registered to two 

people. Local first responders are in recovery mode for the other person. It is unknown if weather 

played a role, but there were showers/thunderstorms that have affected that region on Saturday 

with strong gusts reported of 35 to around 45 mph.
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IDSS - NOAA Corps Visit 

Western Region

• On Saturday, May 11th, NOAA Corps CAPT Jason "Mongoose" Mansour visited WFO 

Oxnard/Los Angeles to talk to them about NOAA / OMAO hurricane hunter flight operations, and 

atmospheric river flight operations. 
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Space Weather Overview
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Space Weather Key Messages

Central Region

• The sunspot region associated with this weekend’s historic extreme geomagnetic storm (NOAA 

Active Region 3664), while still very active, has begun to rotate out of view. Once it fully rotates 

off the sun’s visible disk it will no longer influence conditions on Earth.

• Geomagnetic storm conditions waned overnight and moderate geomagnetic storm conditions 

were observed.

• Active to minor conditions are expected for the remainder of today and the following two days.

• The sun is currently undergoing the maximum phase of its regular 11-year solar cycle when 

solar activity is the greatest.
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Wednesday

National Forecast Charts

Today

Tomorrow

Today
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Alaska Weather Maps
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Wednesday

Precipitation Forecast

Today

Tomorrow
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Excessive Rainfall Outlooks

Thu Fri

Today Tomorrow

Wed
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Categorical

Thunderstorms

Marginal Risk

Slight Risk

Enhanced Risk

Moderate Risk

High Risk

Large Hail

within 25 mi. of a point

within 25 mi. of a point

Damaging Wind

within 25 mi. of a point

Tornado

2% any tornado 

5%

10%

15%

30%

45%

60%

10% EF2+ 

tornado

5% 1+ in. dia.

15%

30%

45%

60%

10% 2+ inch dia. 

5% 50+ kts

15%

30%

45%

60%

10% 65+ kts

Today’s SPC Convective Outlook



National Weather Service Operations Center: Daily Operations Briefing

WPC Medium Range: Fronts and Weather Type

Thu Fri

Sun MonSat
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Thu - Fri Sat - Sun

Precipitation Forecast
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National Water Center - Flood Hazard Outlook
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NDFD Medium Range: High Temperature Forecast

Thu Fri

SunSat



 Thu, May 9, 2024 at 1:58 PM  

 
 

WATCH: Geomagnetic Storm Category 
G4 or Greater Predicted on Saturday 
 

Key Points 

• The NWS Space Weather Prediction Center issued a Geomagnetic Storm WATCH is in effect 
for Saturday, May 11 

• Area of impact primarily poleward of 45 degrees Geomagnetic Latitude. 
• Possible widespread voltage control problems and some protective systems may mistakenly 

trip out key assets from the power grid. Induced pipeline currents intensify. 
• Satellite navigation (GPS) degraded or inoperable for hours. 
• HF (high frequency) radio propagation sporadic or blacked out. 
• Aurora may be seen as low as Alabama and northern California. 

 
Links 

• NWS Space Weather Prediction Center 

 
Graphics 

https://www.swpc.noaa.gov/


 

 
 

Information in this report was provided by the NWS Space Weather Prediction Center. 
 
Please note that some of the information contained in this report may be administratively sensitive, 
please limit forwarding to additional parties.     
 
NWSOC Mission: The NWS Operations Center provides timely Impact-Based Decision Support 
Services to meet the evolving needs of NWS partners and stakeholders and supports agency 
readiness by proactively collaborating and facilitating the exchange of critical information, setting 
operational posture, and briefing leadership. 
 
NWSOC Vision: A Weather-Ready Nation that makes informed and timely decisions based upon the 
best environmental and situational awareness information achieved through continuous and effective 
collaboration. 
 
---- 
 
 
 
 
 
 
 
 
 

 



Sat, May 11, 2:56 PM 

WATCH: Geomagnetic Storm Category 
G4 or Greater Predicted on Sunday 
 

Key Points 

• A G4 or Greater Geomagnetic Storm Watch was issued by the NWS Space Weather 
Prediction Center for Sunday, May 12, which will be followed by possible G3 
conditions into Monday. 

• Area of impact primarily poleward of 45 degrees Geomagnetic Latitude. 
• Possible widespread voltage control problems and some protective systems may 

mistakenly trip out key assets from the power grid. Induced pipeline currents 
intensify. 

• Satellite navigation (GPS) degraded or inoperable for hours. 
• HF (high frequency) radio propagation sporadic or blacked out. 
• Aurora may be seen as low as Alabama and northern California. 

 
Links 

• NWS Space Weather Prediction Center 

 
Graphics 

https://www.swpc.noaa.gov/


 
 

 
Information in this report was provided by the NWS Space Weather Prediction 
Center.  
 
NWSOC Mission: The NWS Operations Center provides timely Impact-Based Decision 
Support Services to meet the evolving needs of NWS partners and stakeholders and supports 
agency readiness by proactively collaborating and facilitating the exchange of critical 
information, setting operational posture, and briefing leadership. 
 
NWSOC Vision: A Weather-Ready Nation that makes informed and timely decisions based 
upon the best environmental and situational awareness information achieved through 
continuous and effective collaboration. 
--  
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