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Three Agents of Space Weather

Electromagnetic Emission 
8 minutes to Earth

Charged Particle Radiation 
Tens of minutes to several hours to Earth

93 Million Miles from Sun to Earth
J. Kunches

J.J.J. Kunches, NOAA

Magnetized Plasma 
18-96 hours to Earth



Geomagnetic Storms (G Scale) 

Coronal Mass Ejections (CMEs) 
create geomagnetic storms

• Arrival: ~20 – 90 hours
• Duration: hours to a day
• Creates Ionospheric storms

Impacts…
• Satellite Operations 
• Aircraft operations 
• Power grid operations 
• GNSS operations
• Pipelines



https://www.swpc.noaa.gov/#
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https://www.swpc.noaa.gov/communities/sp
ace-weather-enthusiasts-dashboard
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https://www.swpc.noaa.gov/products/3-day-forecast/

7



https://suntoday.lmsal.com/suntoday/?
suntoday_date=2024-07-23
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KP information    https://kp.gfz-
potsdam.de/en/data#c222
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Geomagnetic and solar indices (Kp, ap, Ap, SN, F10.7)
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https://spaceweather.gc.ca/forecast-
prevision/solar-solaire/solarflux/sx-5-en.php
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Solar Flux Values - HIGH
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https://wdc.kugi.kyoto-u.ac.jp/dstdir/
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SigmaPhi/TEC May 10, 2024
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PFISR TEC measurements during a 
substorm
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