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Space Weather for Aviation

Ø Space Weather impacting Aviation - Examples

Ø Rules 

Ø SWx information from the US Space Weather 
Prediction Center (SWPC)  

 
Ø SWx information from ESA

Ø ICAO SWx advisories

Ø ICAO SWx advisories in flight operations
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https://www.cdc.gov/niosh/topics/aircrew/cosmicionizingradiation.html

https://www.ifalpa.org/media/3467/19hupbl01-aircrews-and-ionizing-radiation.pdf

Ø Space Weather impacting Aviation: Examples
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https://www.ngdc.noaa.gov/stp/satellite/anomaly/2010_sctc/docs/1-2_WDenig.pdf

Ø Space Weather impacting Aviation: Examples
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Ø Space Weather impacting Aviation: Examples
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Ø Space Weather impacting Aviation: Examples
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Ø Space Weather impacting Aviation: Examples
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USAF survey for Sept. 2018 found: 

> 06 Sept. ....: Radar interference issues reported

> 10 Sept. ....: HF Comm issues in the  Caribbean and SE Asia

> 10 Sept. ....: SATCOM issues noted over Florida

> 11-14 Sept.: High latitude communication issues / protons

> 04-11 Sept.: Sat anomalies in 4 NATO satellites, 
         1 USN Satcom, 2 HEO Sat

> 12-18 Sept.: 4 LEO, 1 HEO, 1 MEO and 3 GEO anomalies

(( Total: 16 satellite anomalies  ))

USAF CPT B.Ross, NOAA Annual Meeting 2018

Ø Space Weather impacting Aviation - Examples : Everything
    
Ø During an active period in 2017, multiple impacts occurred at 

the same time. They affected aviation, too !
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(....) Section III. 
Approvals for operations whose
airplane routes are planned to traverse either
the North Polar or South Polar Areas. (...)
(6) A training plan for operations in these
areas.
(7) A plan for mitigating crew exposure to
radiation during solar flare activity.
(8) A plan for providing at least two cold
weather anti-exposure suits in the aircraft (...)

https://www.faa.gov/regulations_policies/advisory_circulars/index.cfm/go/document.information/documentID/1026386
https://www.govinfo.gov/content/pkg/CFR-2016-title14-vol3/pdf/CFR-2016-title14-vol3-part121-appP.pdf

Ø Rules 

Ø US FAA requires information on radiation ,
Ø a plan for the mitigation of radiation for polar region flights
Ø and constant communication, which means HF might not be OK 
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Summary

Maximum radiation dose for exposed 
workers shall be 100 mSv / 5 years,  
and 50 mSv in any single year. For
pregnant women there is a maximum 
dose of 1 mSv during the remainder of 
the pregnancy.

If more than 1 mSv / year is expected, 
dose assessment is required.

Workers have to be informed about the 
risk their work involves. 

PLUS: national legislation, which may 
set occupational exposure limits at 
other values for crew, like 6 mSv/year.

 

Ø Europe: Crew radiation protection requirements according
     to the general Euratom Basic Safety Standards

Ø Rules 

https://eur-lex.europa.eu/legal-content/de/TXT/?uri=CELEX%3A32013L0059
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https://ad.easa.europa.eu/blob/EASA_SIB_2012_09_R1.pdf/SIB_2012-09R1_1

Ø EASA: comprehensive but non-binding information bulletin on 
Space-Weather.  

Ø Imminent or on-going Space-Wx: recommend delayed use of 
polar route, fly at lower altitude for atmospheric shielding. 

Ø Detailed certification for electronics with regards to radiation

Ø Rules 
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https://www.swpc.noaa.gov/communities/aviation-community-dashboard

Ø Traditional source of SWx  for aviation - storm conditions,  08 Sep 17
Ø R: Radio Blackouts    S: Radiation Storm     G: Geomagnetic Storm

Ø SWx information from the US Space Weather Prediction Center (SWPC)

https://www.swpc.noaa.gov/noaa-scales-explanation
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Ø Comprehensive information - science oriented
Ø Registration required. Log-in available the next day 
Ø Consult the Service to Aviation section for more information

 
Ø SWx information from ESA

https://swe.ssa.esa.int/nso_air_dashboard
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Ø Basic rules, like message formats, organizational matters, 
     to be found in ICAO Annex 3  
Ø Threshold values , science description in the Manual

Ø  ICAO SWx advisories
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A.Naidu, BOM , https://www.icao.int/APAC/Meetings/2021%20METATM%20Seminar%20and%20METR%20WG10/SP11_AI.2_AUS_SpaceWeather.pdf

Ø SWx advisories are issued on a rotating schedule by the four 
global SWx Centres SWPC, PECASUS, CRC and ACFJ

Ø South Africa is associated with PECASUS for now

Ø  ICAO SWx advisories
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Ø Website of PECASUS, with link to real-time advisories

Ø  ICAO SWx advisories

https://pecasus.eu/?page_id=319 https://www.ilmailusaa.fi/warnings.html#top=0#id=swx#FMILang=en#select-area=4
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Ø  ICAO SWx advisories

Ø Overview of affected systems covered. 
Ø Advisories only provided when thresholds are reached
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Ø  ICAO SWx advisories

Ø Overview of affected systems covered. 
Ø Advisories only provided when thresholds are reached

PECASUS : https://presentations.copernicus.org/EGU2020/EGU2020-7650_presentation.pdf
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Ø Thresholds for ICAO SWx advisory issuance

Ø  ICAO SWx advisories
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Ø Volcanic Ash Advisory < >  SWx Advisory (ICAO Annex 3)

Ø ICAO SWx advisories in flight operations
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Ø First real SWx advisory ever issued. 28 September, 2020

Ø ICAO SWx advisories in flight operations

Decoding

Issued 2020 Sep 28, 0555 GMT,
by SWx Centre ACFJ
Impact: HF COM MOD
Observed SWx at 05:32 GMT:
affected area:
high latitudes N hemisphere
mid  latitudes N hemisphere
00E - 060 E
Forecast SWx  28 / 12 GMT
no SWx expected
(...)
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https://blog.klm.com/taking-off-with-flight-dispatcher-nancy-put-serle/

Ø Flight operations are teamwork. 
Ø All involved are on the same page - thanks to the ops manual

Ø ICAO SWx advisories in flight operations
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Source: Presentation by J. Lafeuille, Aviation and Space-WX, Paris 2016

Ø ICAO SWx advisories in flight operations

Ø ADVISORY:   GNSS SEV.   Go or no-go ? That´s the question !
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Ø Answer: ensure that they are not needed for the flight !
Ø Check, if navigation for the flight is not depending on GPS.
Ø Choose alternate airport with conventional approach
 
Ø  All ok: decide that it is safe to fly.

Ø ICAO SWx advisories in flight operations

https://fsims.faa.gov/wdocs/mmel/a-330_r14.htm
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Ø EUROCONTROL has looked into loss of GPS scenarios : 
Ø very much reduced capacity
Ø need for conventional infrastructure as backup

Ø ICAO SWx advisories in flight operations

https://www.eurocontrol.int/archive_download/all/node/12154
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Ø ICAO SWx advisories in flight operations

Ø Detailed guidance on handling of SWx advisories in real life 
     has not been published or mandated by FAA or EASA

Ø The European Cockpit Association has a publication:

https://www.eurocockpit.be/news/icao-space-wx-advisories-instructions-be-included-ops-manual
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Ø ICAO SWx advisories in flight operations

ROC =
Rgional Opment
Center

IROC = 
Inter- Regional
Opmet Center

NOC =
National 
Opmet Center

User = ?????
Grapic :
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Ø ICAO SWx advisories in flight operations

https://ifalpa.org/media/3755/22sab10-space-weather-advisories.pdf
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Thank you for your attention  !

Klaus Sievers
Klaus.Sievers@VCockpit.de


