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Frequencies used in aviation
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Surveillance
SSR 1030 - 1090 MHz
PSR 1215 -1350 MHz
       2700 - 2900 MHz

GNSS
GPS 
GALILEO   
GLONASS

Communications
118 - 137 MHz
226 - 400 MHz
410 - 450 MHz

Navigation
960 - 1215 MHz
329 - 335 MHz
108 - 118 MHz

75 MHz

1164 - 1610 MHz

Long distance 
communication 

& data link
2.8 - 22 MHz

Solar activity
Solar radio bursts

Solar activity
Solar Xray flares

Geomagnetic storms
Proton events
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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 or let pass radio 
waves depending on their frequencies 
and on the characteristic frequency.
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I M PA C T

Ionisation Ionisation
Particle Radiation

Ionisation
Particle content
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A R E A  O F  I M PA C T

Day side Auroral Oval & more
Latitude

Polar Cap
High Altitude
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Impacts on waves
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Absorption 

Impacts on waves



18

Absorption 

Impacts on waves

No reflection
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Absorption 

Impacts on waves

DelayNo reflection
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Absorption 

Impacts on waves

ScintillationDelayNo reflection



Impact: Absorption of HF waves 
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Extra ionisation due to a solar event



27

-
- --

-
-

- -

--

-
- -

---

-

- --

- --

- -
- - -

Extra ionisation due to a solar event



28

-
- --

-
-

- -

--

-
- -

---

-

- --

- --

- -
- - -

Extra ionisation due to a solar event







12 MHz

17 MHz
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12 MHz

17 MHz

Short Wave Fadeout

May 15, 2024



Polar Cap Absorption

May 15, 2024
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Space Weather Introduction Course  
Role of the ionosphere and space weather in military communications

Space Weather Introduction Course for Aviation

COURSES



EXPERTS



SPADE • 25 - 75 MHz


• 8 antennas - phased array


• 20 x 20 m square grid


• Solar spectrograph
OBSERVATIONS
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EXPERTS

Behaviour of the IONOSPHERE
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OBSERVATIONS
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DATA



Impact: decrease of MUF 
Post storm depression



Reflection of HF waves - MUF 
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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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Impact: Delay

t t+ tΔ
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Impact: Delay

t t+ tΔ

VTEC
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Impact: Delay

t t+ tΔ

VTEC
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Impact: Delay

t t+ tΔ

VTEC



Scintillation

Impact
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t+ tΔ t+ tΔ t+ tΔ t+ tΔt t t

Small scale irregularities
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Strong gradients
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SCINTILLATION MECHANISMS

Post-sunset at the Equator

Auroral structures 

Polar patches

Travelling ionospheric disturbances
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Radiation
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Radiation
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Solar X-rays and gamma-rays are also ionising but do not 
impact civil aviation.


Why?



Impact: Solar Radio Burst
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