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Space Weather Impacts on Aviation

®» lonospheric effects (communications, navigation)

= (lonising Radiation)(biological effects, avionics)

& Ground infrastructure (power supply, airports, ATM, etc.)




Comparison of Radiation Exposure
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Background Information: Radiation Protection in Aviation

« Characterization of radiation field by dose quantities (D, E,
H*(10), dD/dt, dE/dt, dH*(10)/dt, etc.)

« Radiation field in dependence on GCR and solar cycle is well
understood

« Radiation protection and dose limits regulated by EU law
« Dose quantities can be assessed by measurement or calculation

« Several models for additional SWx contributions (GLES)
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Background: October 2003

TV reported on SPEs and
gave rise to public awareness
all over the world.

Due to the public pressure
some airlines even operated
their flights at lower altitudes
between 29. and 31. October.




GLE 65: 28./29.

October 2003

/Some airlines just\

started flying at
lower altitudes !

What are we
supposed todo ? /
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NOAA Space Weather Scale for Selar Radiation Storms
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NOAA Space Weather Scale for Selar Radiation Storms
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Atmospheric Shielding: Range of Protons in the Atmosphere
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What energy is relevant (Simulation with PANDOCA)?
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Lessons learnt

« Significant increase in dose rates -> strong GLE (not GLE 65)
« Operational satellite data -> different scenario (lower energy)

 Particle spectra during the Halloween storms were soft (1)

« Nowcast models for dose rates have been developed (not op.)

« Incomplete information + public pressure = inappropriate reaction
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Summary

@ SPEs with a significant high energy component are still unpredictable !!!

@ Solar Particle Events can cause temporary increases in radiation exposure at
aviation altitudes as a function of the corresponding energy spectrum.

@ Warnings should be based on dose rates instead of particle flux (need for
internationally accepted trigger threshold(s), e.g. dose rate < 0.2 mSv/h, flight dose < 0.5 mSy, etc.).

@ Nowecast models for dose rates at aviation altitudes have been developed and
have to be made operational (ground monitors, IT-infrastructure, action plan, etc.).

@ International coordination in case of a significant Solar Particle Event (SPE) is
highly recommended (dose assessment, communication, etc.).




Questions, etc.

Paracelsus (1538):

“Dosis sola facit venenum*

(The dose alone makes the poison)




