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HFcom  2.8 - 35 MHz ; GNSS 1100 - 1600 MHz







PECASUS
Partnership of Excellence for Civil Aviation SWx User Services

Space weather can impact navigation and radio communication 
systems and can cause an increase of radiation levels at flight 
altitude.
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The plasma frequency affects the 
refractive index of the medium

fp ∝ no n = 1 −
f2
p

f 2

Each layer will reflect, absorb or let 
pass radio waves depending on 
their frequencies and on the 
characteristic frequency.
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What can ionise and define the 
electron density?
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Photons / electromagnetic waves 
Speed of light

Atomic & sub-atomic particles 
m/s to fractions of speed of light

Electromagnetic radiation

Particles

Plasma Energetic 
particles

Non-ionising Ionising

Ionising
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Can the solar wind impact the 
ionosphere and change the electron 

density?
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MAGNETOSPHERE - IONOSPHERE COUPLING
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MAGNETOSPHERE - IONOSPHERE COUPLING
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MAGNETOSPHERE - IONOSPHERE COUPLING



22

P H Y S I C A L  I M PA C T  O N  T H E  E A R T H  S Y S T E M S

Ionisation Ionisation
Particle Radiation

Ionisation
Particle content
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Illuminated area Auroral Oval & more
Latitude

A R E A  O F  I M PA C T

Polar Cap
High Altitude
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Impact on radio waves
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Absorption 

Impact on radio waves
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Absorption Decrease of MUF

Impact on radio waves
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Absorption Decrease of MUF Scintillation

Impact on radio waves
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Absorption Decrease of MUF Scintillation Delay

Impact on radio waves



Impact: Absorption of HF waves 
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Reflection of waves 
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During the night
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During the day
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Extra ionisation due to a solar event
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Extra ionisation due to a solar event
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Extra ionisation due to a solar event



After Mother’s day storm - May 15, 2024





SPADE • 25 - 75 MHz


• 8 antennas - phased array


• 20 x 20 m square grid


• Solar spectrograph
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Impact: decrease of MUF 
Post storm depression



Reflection of HF waves - MUF 

-
-

-
-

-
-

-
-

-
-

-

-



-
-

-
-

-
-

-
-

-
-

-

-

First phase: better reflection
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Second phase: Slower neutrals arrive
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Second phase: electron depletion
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Second phase: electron depletion
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Second phase: electron depletion



Impact: Scintillation
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Strong gradients
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SCINTILLATION MECHANISMS

Post-sunset at the Equator

Auroral oval 

Polar caps

Travelling ionospheric disturbances
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Impact: Delay
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Radiation
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Radiation
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