
Solar-Terrestrial Centre of Excellence

Collaboration of

SPACE WEATHER 

INTRODUCTORY COURSE



SWIC – Summary Day 3 + SWx of the day

Jan Janssens 

2



SWIC Summary Day 3 - Contents

• SWx effects

• SWx products

• SWx in the thermosphere-ionosphere
– Eelco Doornbos

• Solar radio bursts – effects on aviation
– Christophe Marqué

• SWx of the day
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Summary SWx effects (1/2)

• Solar flares
– NOAA scale (R)

– From EUV & X-ray radiation
• Solar flare effect 

– “magnetic crochet”

– => Effects from ICMEs

– Shortwave fadeout
• “Radio Blackout”

• => PECASUS

– From radio emission
• GNSS disturbances

• Radar disturbances

• Proton events
– NOAA scale (S)

– Polar Cap Absorption (PCA)
• => PECASUS

– Radiation
• Astronauts, Polar flights

• => PECASUS

– Satellites
• Star trackers

• Single Event Effects (SEE)

• Solar arrays

– Ground Level Enhancement 
(GLE)
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Summary SWx effects (2/2)

• ICMEs
– NOAA scale (G) 
– From magnetic field

• Satellites
– Magnetopause crossings

• High-Precision industry
• GCR: Forbush decrease

– From particles
• Satellites

– Drag
– Charging effects

» Electrostatic Discharges
(ESD)

– Satellite-based Comms/Nav 
applications (GNSS)

» => PECASUS

• HF Communication (aviation)
– => PECASUS

• Geomagnetically Induced
Currents (GIC)

• Aurora

• Coronal Holes
– NOAA scale (G) 

• Impacts similar but less severe
than with (strong) ICMEs

• Especially during the declining
phase of Solar Cycle

• SNAP (Spring - Autumn +)

– Satellites
• Deep di-electric charging
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Dourbes

Geomagnetic
http://ionosphere.meteo.be/geomagnetism/K_BEL/

Ionosphere
http://ionosphere.meteo.be/ionosphere/
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GNSS

Dourbes (RMI)
http://ionosphere.meteo.be/ionosphere/TEC/

Uccle (ROB)
http://gnss.be/Atmospheric_Maps/ionospheric_maps.php
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SWx in the
thermosphere-ionosphere

Eelco Doornbos (KNMI)

15



16



17



18



19



20



21



22



23



24



25



26



SWIC Summary Day 3 - Contents

• SWx effects

• SWx products

• SWx in the thermosphere-ionosphere
– Eelco Doornbos

• Solar radio bursts – effects on aviation
– Christophe Marqué

• SWx of the day

27



28



31



32



33



35



36



SWIC Summary Day 3 - Contents

• SWx effects

• SWx products

• SWx in the thermosphere-ionosphere
– Eelco Doornbos

• Solar radio bursts – effects on aviation
– Christophe Marqué

• SWx of the day

37



SWx of the day
• SIDC URSIgram: https://www.sidc.be/index.php
• Solar flares:

– GOES x-ray: https://www.swpc.noaa.gov/products/goes-x-ray-flux
– Solar Demon: https://www.sidc.be/solardemon/flares.php
– Humain Radio bursts: https://www.sidc.be/humain/humain_spectra_realtime.php

• GOES proton: https://www.swpc.noaa.gov/products/goes-proton-flux
• Sunspots:

– SILSO: https://www.sidc.be/silso/eisnplot
– SolarMonitor: https://solarmonitor.org/index.php

• Radio flux: https://www.spaceweather.gc.ca/forecast-prevision/solar-solaire/solarflux/sx-5-flux-
en.php

• CMEs:
– CACTus: https://www.sidc.be/cactus/out/latestCMEs.html
– SOHO: https://soho.nascom.nasa.gov/data/Theater/
– STEREO: https://stereo-ssc.nascom.nasa.gov/cgi-bin/images

• Solar Wind:
– DSCOVR: https://www.swpc.noaa.gov/products/real-time-solar-wind

• Geomagnetism:
– NOAA Kp: https://www.swpc.noaa.gov/products/planetary-k-index
– K Dourbes (K_BEL): http://ionosphere.meteo.be/geomagnetism/ground_K_dourbes/

(http://ionosphere.meteo.be/geomagnetism/K_BEL/ )
– Dst: http://wdc.kugi.kyoto-u.ac.jp/dst_realtime/presentmonth/index.html

• GOES electrons: https://www.swpc.noaa.gov/products/goes-electron-flux
• GNSS (TEC, ionospheric maps): http://gnss.be/ ; http://ionosphere.meteo.be/ionosphere/TEC/
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