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Addendum:  Miscellaneous slides plus
   Detailed information on 

                     ICAO SWx advisories



incl. MAR 2023
https://www.swpc.noaa.gov/products/solar-cycle-progression



https://www.swpc.noaa.gov/noaa-scales-explanationhttps://www.sidc.be/products/presto/

approx.

15 / year



Ø Rules 

Ø FAA requires radiation dose information, not accounting, for all 

Ø and a radiation exposure mitigation plan for polar flights

(....) 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/app/details/CFR-2016-title14-vol3/CFR-2016-title14-vol3-part121-appP



Ø  ICAO 

https://bit.ly/3XQCpDT

1. Introduction

1.1 Space Weather is a phenomenon associated with solar activity events such as Geomagnetic
Storms, X-ray Flares, Solar Radiation Storms, Ionospheric Storms and Sunspot which present a recognised
risk to air transport. Typically, the amount of solar radiation detected increases with increasing altitude but
during a severe space weather event, increased levels of solar radiation can be experienced globally by aircraft
both at altitude and at ground level.

1.2 Severe space weather events may cause degradation or loss of multiple ATC Systems, Aircraft
Systems including GNSS, Microwave Links, Satellite reliant communications, RF issues (i.e., VHF Datalink)
and may cause National Power Grid outages. Effects can be localized to only one FIR or may affect multiple
FIRs, including the whole of the North Atlantic Region (NAT) and beyond.

1.3 Various space weather types are predictable to variable extents; however, the operational
impact of these phenomena is hard to quantify both in severity and in location. ANSPs are well aware of HF
issues and have many years of experience mitigating the operational impacts. GNSS uncertainties are more
significant in the NAT Region and may require contingency processes such as greater spacing between aircraft
as a function of phase of flight or the use of alternative means of communication, navigation and/or
surveillance.

1.4 ANSPs and Operators should be aware of the range of potential difficulties that space weather
phenomena can cause and should monitor space weather forecasts and have in place contingency measures to
mitigate possible negative effects.

(( Excerpt ))



Ø ICAO SWx advisories in flight operations

Ø EU / EASA   §§§  
 

(..............)

(..............)

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R1338&from=EN



Ø ICAO SWx advisories in flight operations

Ø EU / EASA   §§§  
 

https://www.easa.europa.eu/en/downloads/125141/en



Ø real NOTAM, different event/day

Ø ADVISORY:    GLOBAL  HF  SEV.    Go or no-go ? 
 

Ø ICAO SWx advisories in flight operations

23 MAR 2023

A0071/23 NOTAM

Q) BIRD/QGAAU/I /NBO/A /000/999/6539N01804W005
A) BIAR B) 2303231016 C) 2303291559  

E) BE AWARE OF LESS THAN NOMINAL EGNOS AVAILABILITY:

- LIKELYHOOD OF AVAILABILITY OR  CONTINUITY LOSS INCREASED

- LPV FLIGHT PLANNING IS STILL POSSIBLE WITH THESE SERVICE 
LIMITATIONS



Ø Space Weather impacting Aviation - Examples: Navigation

Ø WAAS and EGNOS NOTAM sources

 

 
 
 

 

Ø  Select area of interest, choose ´Any´ location type, 
     look for WAAS or EGNOS as required. 

  
  
 

2023

https://www.icao.int/safety/istars/pages/notams.aspx

NOTE: 

Airline
Briefing
Packages
may not
contain
SBAS 
NOTAM !!



Ø Space Weather impacting Aviation - Examples: Navigation

Ø WAAS and EGNOS NOTAM sources  
 
 
 
 
 
 

Ø Enter location code KFDC. That´s an administrative code  
normally NOT SHOWN in briefing packages

 
Ø Use filter function for ´WAAS´ to find WAAS NOTAM 

2023https://notams.aim.faa.gov/notamSearch/nsapp.html#/

NOTE: 

Airline
Briefing
Packages
may not
contain
SBAS 
NOTAM !!



Ø Space Weather impacting Aviation - Examples: Navigation

Ø WAAS GPS short term , local service interruption during 
Sept. 2017 solar activity 

Summary

The Wide Area Augmentation 
System, a GPS enhancement, 
had a very localized, short term 
service interruption during the 
Sept. 2017 solar flares / 
ionospheric disturbances. 

.

Source:  https://www.nstb.tc.faa.gov/24Hr_WaasLPV200.htm 2017



Ø ADVISORY:   GNSS SEV.   Go or no-go ? That´s the question !

Ø ICAO SWx advisories in flight operations

https://www.nstb.tc.faa.gov/
07 Nov  22   20:51 z       >>>>>>>>>>>>>>>>    08 Nov 22    05:09z



Ø ICAO SWx 
advisories in flight 

operations

Ø The Science

https://www.stce.be/newsletter/pdf/2022/STCEnews20221202.pdf



ICAO SWx advisories



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

https://pecasus.eu/?page_id=319

https://www.ilmailusaa.fi/warnings.html#top=0#id=swx#FMILang=en#select-area=4

Under development: MAP service: https://swx-map-service-test.herokuapp.com/



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



Ø  ICAO SWx advisories
Ø Thresholds for ICAO SWx advisory issuance

Source: ICAO Doc 10100 



Ø  ICAO SWx advisories
Ø Locating space-weather phenomena

Source: ICAO Doc 10100 

Summary

Similar to the geographic 
coordinate system, there 
is a geomagnetic 
coordinate system which 
shows relationships for 
the earth´s magnetic field 
and the earths magnetic 
poles.

The magnetic field has a 
prominent role in 
radiation shielding, 
which is strongest around 
the equator. The bent 
latitude lines indicate 
similar magnetic 
(shielding) properties, 
relevant to space 
weather . 



Ø  ICAO SWx advisories
Ø Locating space-weather phenomena: merging the geomagnetic 

chart and the geographic chart. 
Ø A simplification to make working with SWx possible. 

Source: ICAO Doc 10100 



Ø  ICAO SWx advisories
Ø Locating space-weather phenomena

Chart: Australian Bureau Of Meteorology
http://www.bom.gov.au/aviation/space-weather-advisories/
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Ø ICAO SWx advisories in flight operations
Ø Volcanic Ash Advisory < >  SWx Advisory (ICAO Annex 3)



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

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
(...)

 



Ø ICAO SWx advisories in flight operations
Ø ADVISORY:   RADIATION MOD

Decoding

Issued 2016 NOV 08, 00:00 GMT,
by SWx Centre DOLON (fictitious) 
Impact: Radiation Moderate
Forecast SWx  08 / 01 GMT
high latitudes N hemisphere
high latitudes S hemisphere
180E to 180 W
Above FL 350
(....)

Meaning: above FL 350, radiation dose 
rate will be above moderate threshold.

Consequences (EASA):

Planning: plan to fly below this FL. 

En route, in flight: request lower FL 
from air traffic control if flying higher 
than FL 350.  Check fuel reserves - they 
may / may not be sufficient. Maintain 
FL, if no lower FL is available. Study 
on mitigation:  https://www.swsc-
journal.org/articles/swsc/pdf/2015/01/swsc140044.pdf

( sample advisory , ICAO Annex 3 )



End of presentation - addendum
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