
Solar flares Proton events Coronal Mass Ejections Coronal Holes

Arrival Immediately (8 min) 15 min to a few hours 20 to 72+ hours 2 to 4 days

NOAA scales
R1 (minor) => R5 (extreme) 
R = Radio Blackout

S1 (minor) => S5 (extreme) 
S = Solar Radiation Storm

G1 (minor) => G5 (extreme) 
G = Geomagnetic Storm

Parameter M1 => > X20 Pfu (>10MeV): 10 => 105 Kp = 5 => Kp = 9

Duration Minutes to hours Hours to days Days

Protection Earth’s atmosphere Earth’s magnetic field Earth’s magnetic field

Radio communications 

(SID, short wave fadeout)

Satellites  

(SEE, solar arrays, ageing, star trackers)

Satellites 

(Orientation, drag, charging)

Radar interference Astronauts & Airplanes 

(Radiation Dose)

Aurora

Navigation & Airplanes 

(GPS, radar)

Communication/Navigation Communication/Navigation

Ground Level Enhancement Electrical Currents (GIC) 

(Long conductors, power grids, 

pipelines)

Disturbed Space weather
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