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Overview



What is ‘Space Weather’?
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Space weather refers to the variable conditions on the Sun and in the space environment that can 
influence the performance and reliability of space and ground-based technological systems, as well as 

endanger human health.



Space Weather Impacts on Aviation

• High Frequency (HF) Communications

o No advance warning

o Effects last 10s of minutes to several hours

• Global Navigation Satellite System (GNSS)

o Advance warning possible

o Duration of effects varies but outages can last for 
hours

• Radar

o No advance warning

o Effects last 10s of minutes to several hours

• Radiation

o Advance warning possible on minutes to hours 
timescale

o Elevated radiation levels can persist for several days
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ICAO Annex 3 – Meteorological Service for 
International Air Navigation
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• Space weather introduced in Amendment 78 (2018)

o Advisories issued for:

− HF voice/data communications

− Radiation exposure to crew and passengers

− GNSS-based navigation and surveillance

• Minor changes to content of advisory in Amendment 79 
(2020)

• Additional changes to content and format in Amendment 82 
(2025)

• Future changes to content and format planned for 
Amendment 83 (2027)

• A 12-24 hour SWX outlook forecast planned for Amendment 
84 (2030)



• Primarily intended for pre-flight planning decisions (e.g., route selection, altitude selection, fuel loading)

• Provides real-time warnings of some space weather events

• May be used for in-flight route or altitude deviations

• Promotes common situational awareness among aviation decision-makers
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Use of the Space Weather Advisory



ICAO Space Weather Manual and Educational 
Information
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• Manual on Space Weather Information in Support 
of International Air Navigation

o Published in October 2019

o Updated in 2024

• ICAO Space Weather Information Service Flyer
o Under development

• Operational guidance material
o Available from ICAO-designated space weather centers

− Partnership for Excellence in Civil Aviation Space Weather User Services (PECASUS)

− Australia/Canada/France/Japan (ACFJ) consortium

• ICAO Space Weather User Workshop
o 20 October 2025

o Italian Air Force Headquarters (Rome, Italy)



ICAO Space Weather User Workshop
20 October 2025, Italian Air Force Headquarters (Rome, Italy)
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ICAO Space Weather Centers
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• ICAO-designated centers

o Four global centers (a consortium is 
considered one center)

− PECASUS (led by Finland)

▪ Austria

▪ Belgium

▪ Cyprus

▪ Finland

▪ Germany

▪ Italy

▪ Netherlands

▪ Poland

▪ United Kingdom

− ACJF Consortium

− United States (NOAA Space Weather Prediction 
Center)

− China/Russian Federation Consortium (CRC)

o One regional center

− South Africa



ICAO Space Weather Information Service
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• Operational service began 7 November 2019

o Initial provided by three global centers

o CRC joined operational service in December 2021

• At any given time, there is one ‘On Duty 
Center’
o Two-week rotation

o ‘On Duty Center’ issues all Space Weather Advisories

o Space weather centers continuously coordinate and 
collaborate

• Regional center supports the global centers
o South Africa expected to be integrated into the operational 

service in November 2025 (applicability date of 
Amendment 82)



ICAO Space Weather Advisory Dissemination
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• Users may obtain the Space 
Weather Advisory from:
o National OPMET Center

o State Aeronautical Information Service

o Secure internet services – SADIS (UK) 
and WIFS (US)

• Regular testing of the 
dissemination systems has been 
conducted since 2019



ICAO Space Weather Advisory Content
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• Issued for moderate (MOD) and severe (SEV) 
events

o For radiation events:

− MOD is issued between FL250 and FL460

− SEV is issued above FL250

• The advisory depicts the affected region in 
one of three ways:
o One or more pre-defined latitude bands of width 

30° shown in the table, followed by a longitude 
range in 15° increments;

o The term DAYLIGHT SIDE, meaning the extent of the 
planet that is in daylight; or

o A polygon using latitude and longitude coordinates



Sample ICAO Space Weather Advisory
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Space weather refers to the variable conditions on the Sun and in the space environment that can 
influence the performance and reliability of space and ground-based technological systems, as well as 

endanger human health.



• Operational for just 6 years, the ICAO Space Weather Information Service is 
still a new service

• The ICAO-designated global and regional space weather centers continue to 
improve the provision of the service

• Based on user consultations, improvements to the Space Weather Advisory 
information have been, and will continue to be, made over time

• In response to an identified user need, a new 12- to 24-hour Space Weather 
Outlook Forecast is being developed
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Conclusion
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