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SPACE WEATHER 
IMPACTING 
AVIATION

Space weather impact our 
navigation and radio 
communication systems and can 
cause an increase of radiation 
levels at flight altitude.
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Storm 
parameters

Thresholds
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G N S S  -  G L O B A L  N AV I G AT I O N  S AT E L L I T E  S Y S T E M
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Photons / electromagnetic waves 
Speed of light

Atomic & sub-atomic particles 
km/s to fractions of speed of light 
Magnetic Field

Electromagnetic radiation

Particles

Plasma Energetic 
particles

Non-ionising Ionising
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Atmospheric layer with free electrons due to 

• Photo-ionisation by solar x-ray, extreme 
ultraviolet radiation  

• Impact ionisation from energetic particles

IONOSPHERE
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RADIO WAVES & IONOSPHERE
The electron content of each layer 
defines a critical frequency which in 
turn affects the refractive index of 
the medium

 
fp ∝ no n = 1 −

f 2
p

f 2

Each layer will reflect or absorb or 
let pass radio waves depending on 
their frequencies and on the 
characteristic frequency.
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HFcom  2.8 - 35 MHz ; GNSS 1100 - 1600 MHz



MAGNETOSPHERE-IONOSPHERE 
COUPLING
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MAGNETOSPHERE-IONOSPHERE COUPLING
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MAGNETOSPHERE-IONOSPHERE COUPLING
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IONOSPHERE
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TROUBLE IN THE IONOSPHERE



Solar and heliospheric storms 
impacting aviation

CASE STUDY - April 23, 2023
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April 23, 17 UT
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April 23, 17 UT



Proton Event
April 23, 17 UT
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PCA
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April 23, 17:06 UT
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April 23, 18:50 UT



CME arrival
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April 23, 19:57 UT
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POSITIVE PHASE
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NEGATIVE PHASE
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April 23, 20:29 UT
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April 23, 20:36 UT



SCINTILLATION
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SCINTILLATION
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SCINTILLATION
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SCINTILLATION
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April 23, 20:36 UT
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April 23, 20:36 UT
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April 23, 20:36 UT



You made it until the end of this presentation! 
Well done.

The PECASUS operator on duty at that time 
was not done yet. Trouble in the ionosphere 

continues until 4 days after Kp=6  



Bis-slides:
What about SWF?
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SWF
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SWF
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After Mother’s day storm - May 15, 2024
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After Mother’s day storm - May 15, 2024




