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There are three impacts: AVIATE: radiation events/damage; COMMUNICATE: radio 
communication blackouts; NAVIGATE: GNNS 
Human health risk. 
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The conops document for space weather by ICAO is under development 
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Note ICAO moves to using 100 MeV proton flux as baseline 
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Affected i.fly-by-wire technology,ii. autopilot, iii. flight warning, iv. communication 
(voice and data), v. navigation ,vi. Displays vii. FADEC (Full Authority Digital Engine 
Control), viii. Any other aircraft system, containing electronic  components 
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Source: Space Weather & Telecommunications Goodman 
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Kumar et al. (2014): Space weather effects on the low latitude D-region ionosphere 
during solar minimum 
http://adsabs.harvard.edu/abs/2014EP%26S...66...76K 
The solar flares and geomagnetic storms are the phenomena associated with the 
space weather. The solar flares, particularly with X-ray having wavelengths typically of 
tenths of a nanometer, penetrate the D-region of the ionosphere and increase the 
electron density via extra ionization (e.g. Mitra 1974). The increase in the D-region 
electron density can produce significant perturbations in the received phase and 
amplitude of VLF signals propagating in the Earth ionosphere waveguide (EIWG). The 
normal unperturbed daytime D-region from which VLF signals are usually reflected is 
maintained mainly by direct Lyman-α radiation (121.6 nm) from the sun that partially 
ionizes the minor neutral constituent nitric oxide (at a height around 70 km). Under 
normal conditions, the solar X-ray flux is too small to be a significant source for 
ionizing the D-region; however, when a solar flare occurs, the X-ray flux from the sun 
increases dramatically. The X-ray flux with wavelengths appreciably below 1 nm 
penetrates down to the D-region and markedly increases the ionization rate of the 
neutral constituents particularly nitrogen and oxygen hence increases the D-region 
electron density. 
 
 
More info at: 
SWPC: http://www.swpc.noaa.gov/phenomena/solar-flares-radio-blackouts  
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SWS: http://www.sws.bom.gov.au/Educational/1/3/5 
 
Realtime charts on affected areas at http://www.swpc.noaa.gov/products/d-region-
absorption-predictions-d-rap 
 
Example from STCE: http://www.stce.be/news/299/welcome.html 
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