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Carrington Event



Carrington Event - 1 September 1859

Carrington, 1959



Carrington Event - 1 September 1859

Schwabe, 1959

Secchi, 1959
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Carrington Event - 1 September 1859

Conversation between two 
operators of the telegraph line 
between Boston and Portland on 
the night of 2 September 1859

Boston operator: "Please cut off your battery entirely for fifteen minutes." 
Portland operator: "Will do so. It is now disconnected." 
Boston:  "Mine is disconnected, and we are working with the auroral current. 
How do you receive my writing?" 
Portland:  "Better than with our batteries on. – Current comes and goes 
gradually." 
Boston: "My current is very strong at times, and we can work better without 
the batteries, as the aurora seems to neutralize and augment our batteries 
alternately, making current too strong at times for our relay magnets. Suppose 
we work without batteries while we are affected by this trouble." 
Portland: "Very well. Shall I go ahead with business?" 
Boston: "Yes. Go ahead."



Carrington Event - Effect: Aurora

• Aurora as far down as the tropics

>200 km: Oxygen: red

<200 km: Nitrogen: blue

<200 km: Oxygen: green

(<100 km: Nitrogen: crimson)



Carrington Event - Effect: GIC

• Aurora as far down as the tropics 

• Geomagnetically Induced Currents (GICs) in 
telegraph wires



Geomagnetically Induced Currents

• Telegraph 
• Affects all long conductors  
• Power grid: transformer damage, blackout 
• Pipelines: corrosion -> leaks

March 1989



Timeline - 1872



February 1872

Junkyo Eshi, 1872

“At 24:00 of 12th month 26th day (Feb. 4, 1872), three bands of red vapor 
appeared in the western sky. Some rumored Nagoya was in conflagration, and 

others in Owari and Mino rumored Kyoto was in conflagration.  
On this date, we received a decision letter of culpability from the Grand Council. 

Some rumored this phenomenon was an omen of this event.”



February 1872 - Magnetic Observations



February 1872 - Sunspot Observations

“On the first of the first month of 11th year (Feb. 9, 1872), a crow was in the sun.  
Its light was as if everything in the ring was black. It finally disappeared.”



February 1872 - Reported Impacts

"... electrical currents were present on 4 February on all telegraph lines and in all 
directions. Affecting already from 3 pm local time the messagery between 
Brussels and London and between Brussels and Rotterdam, it was not until 4:15 
pm that the currents were strong enough as to prohibit the sending of telegraphic 
messages. Interruptions were observed on all lines, not only in Belgium (e.g. 
Brussels-Namur, Brussels-Kortrijk), but also on the lines to Paris, Berlin and 
Cologne. It was noted that the longer the lines, the more constant the currents 
were and the more they recurred at increasingly shorter intervals."



Halloween Storms



Halloween Storms - Oct/Nov 2003

SOHO/MDI



Halloween Storms - Flares and particles

SOHO/EIT195 A 304 A



Halloween Storms - CMEs and particles

SOHO/LASCO



Halloween Storms - Observations

X-ray

Proton 
Flux

Kp

NOAA report

http://www.nuevatribuna.es/media/nuevatribuna/files/2016/10/28/2004_-noaa_halloweenstorms2003_assessment.pdf


Halloween Storms - Observations



Halloween Storms - Observations



• Magnetopause crossings

Halloween Storms - Impacts on Satellites



Halloween Storms - Impacts on Satellites

• Magnetopause crossings 

• Sensor noise 

• Star tracker issues 

• Safe mode/shutdown/suspended operations 

• Loss of ADEOS-2 (JAXA) after one year in orbit 

• Loss of instruments (e.g. Marie on Mars Odyssey) 

• …



Halloween Storms - Impacts

unavailable from 1220 UTC on 28 October until 0100 UTC on 31 October due 
to contamination from high fluxes of energetic particles from the proton event



Halloween Storms - Aviation

• Communication: degraded HF service (including 
blackouts) led to rerouting of polar flights 

• Navigation: Wide-Area Augmentations System (WAAS) 
was seriously impacted 

• GNSS: companies delayed high resolution land 
surveying, postponed airborne and marine survey 
operations, cancelled drilling operations,…



Halloween Storms - Impacts

• Radiation: flights on the U.S. to Europe routes 
flew at lower altitudes during the severe radiation 
storm 

• Ground Level Enhancement (GLE)



Halloween Storms - Impacts
• GIC: power system failure occurred on 30 

October in Malmö, Sweden resulting in blackout 
conditions for about one hour 

• Aurora



Halloween Storms - What would the 
effects be today?



May 2024



Ter Kameren Bos, BrusselsUkkel, Brussels

Foto ROB Brenda Dorsch

May 2024 - Aurora



http://spaceweather.knmi.nl/viewer

May 2024 - Observations



May 2024 - Observations



700 km/s to cross 150 million km => 60 h 
15:00 10 mei - 60h  = 03:00 8 mei 

zaterdag zondagvrijdag Maandag

May 2024 - Observations



700 km/s to cross 150 million km => 60 h 
10 May 15:00 - 60h  = 8 May 03:00 

zaterdag zondagvrijdag Maandag



SOHO/LASCO 
PROBA2/SWAP



SOHO/LASCO 
PROBA2/SWAP



SDO/AIA



 
PROBA2/SWAP



Ukkel, USET





FOTO KSB Santiago Andres Triana



May 2024 - Agriculture



May 2024 - Impacts on satellites

February 2022



May 2024 - Impacts on satellites


