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  EASA Safety Information Bulletin 
 
  
 SIB No.: 2012-09 

Issued:  23 May 2012 
 
 
 
 
 

 
Subject: Effects of Space Weather on Aviation 
 
 
Ref. Publication:  1. EU OPS 1.390 Cosmic Radiation; 

 2. SIB 2012-10 Single Event Effects (SEE) on Aircraft  
 Systems Caused By Cosmic Rays; 
 3. Appendix 1 contains a list of useful web-site and identify 
those that provide information or prediction on actual space 
weather. 

 
 
Applicability: All aircraft and their operations, all ATM/ANS (Air Traffic 

Management/Air Navigation Services) systems and their 
operations, all aerodromes and their operations. 

 
 
Description: This SIB informs aircraft operators, aircraft manufacturers, 

avionics systems designers, electronic equipment and 
component manufacturers, ATM/ANS service providers, 
aerodrome operators and competent authorities of the effects 
of space weather on electronic devices, communication, 
navigation and surveillance services and human beings and 
should be read in conjunction with SIB 2012-10 for on-board 
systems. 

 
 Space weather is a generic term which refers to the 

environmental conditions in the space around the Earth 
extended up to the Sun. The major drivers for the space 
weather are flows of energetic charged particles and 
electromagnetic radiation. Both of which penetrate and 
interact with the Earth’s atmosphere and magnetic field. The 
main contributors to space weather can be further separated 
into Solar and Galactic radiation.  

 
 The figure below is a graphical, not to scale, representation of 

solar and galactic radiation and their interaction with the Earth 
magnetosphere and ionosphere (from NOAA: National 
Oceanic and Atmospheric Administration (USA)). The sun 
activity is the main contributor. 
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a. Systems and Services Affected: 
 
 Avionics 
 HF communication 
 Low frequency communications 
 GPS/GLONASS/WAAS/EGNOS/MSAS  
 Communication Satellites 
 Weather Satellites  
 Potentially any on-board system containing electronic 

devices 
 ATC facilities/services 
 CNS facilities/services 

 
Each of the above systems or services may experience 
degraded operation or loss of function during periods of 
high Solar and/or Galactic radiation levels.  

 
b. Summary for People, Systems and Services : 

 
The following matrix provides an overview of the effects on 
people, services and systems (based on a table 
established by George Washington University-Space policy 
Institute): 

 

 
  

 
 
Effects of Solar and  Solar and galactic radiation affects the whole of society and 
Galactic Radiation not only aviation: satellites systems, electric power grids,  
on Society   communication and navigation systems may be affected. 

Some of these systems (e.g. power grids) are outside the 
control of aviation authorities but it is important to highlight they 
can be affected too. 

Solar wind
Galactic 

cosmic rays

X-ray 
emission

Ultraviolet 
emissions

Radio bursts

Solar 
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(SEPs)
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Solar 
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density

Ionospheric 
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Geomagnetic 
storm
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Ionospheric 
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Occupants of aircraft X X X X

Avionics X X X

HF Communication X X X X X X
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Satellites (Navigation/Communication) X X X X X X X X X
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NextGen/SESAR X X X X X X X X X
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The diagram gives an indication of when the earth will be 
subjected to increased solar radiation.   

The picture below presents the cycles since the beginning of 
the 20th century (From ICAO manual on space weather): 

 

 
 
Recommendations: Aircraft Operators should continue to make their crews aware 

of this phenomenon and its potential effects. Operators should 
also monitor the predicted solar weather information websites 

Sunspot Solar Cycles
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to ensure awareness of when high levels of Solar and Galactic 
radiation are present or are expected. 

 
Aircraft manufacturers, avionics systems designers, electronic 
equipment and component manufacturers should continue to 
work together via the existing industry groups to assess the 
potential effects of Solar and Galactic radiation at component, 
systems and aircraft level and provide fault tolerant systems. 
 
ATM/ANS service providers, aerodrome operators and 
competent authorities should continue to make their relevant 
personnel aware of the phenomenon and the potential effects. 

 
 
Contacts: For further information contact the Safety Information Section, 

Executive Directorate, EASA. E-mail: ADs@easa.europa.eu . 
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Appendix 1: 

Useful web sites 
 
 

a. ICAO: concept of operations, high level requirements and manual 
available at: 

i. http://www.icao.int/safety/meteorology/iavwopsg/Space%20We
ather/Forms/AllItems.aspx 

ii.  
b. EU OPS: 

i. http://eur-
lex.europa.eu/Notice.do?val=479580:cs&lang=en&list=479580
:cs,&pos=1&page=1&nbl=1&pgs=10&hwords=(EC)%20No%20
859/2008~ 

ii. Paragraph 1.390 addresses Cosmic radiation 
 

c. WMO: 
i. http://www.wmo.int/pages/prog/sat/spaceweather-intro_en.php 
ii. This site contains a space weather portal that provide links to 

several other organisations dealing with space weather 
 

d. ESA 
i. http://www.esa-spaceweather.net/ 
ii. This site provides information on “today’s space weather” and 

a link to the prediction centre of NOAA 
 

e. NOAA: 
i. http://www.swpc.noaa.gov/ 
ii. This is the site of the space weather prediction centre of 

NOAA; A subscription service is available to receive alerts. 
 

f. SKYBRARY: 
i. http://www.skybrary.aero/index.php/Cosmic_Radiation 

 


