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Space Weather / Spectrum interference 

Safety Risk Assessment - Lite
Description 
Space weather is increasingly affecting 

commercial aviation as reliance on satellite-

based systems grows. It impacts High 

frequency and satellite communications, 

degrades aircraft systems relying on GNSS, 

and exposes humans to potential harm. 
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Main threats / Consequences 
 

Space weather refers to solar activity on the 

sun's surface that affects aircraft 

communication, navigation, and surveillance 

systems. Four space weather events pose a 

hazard to flight operations as follows. 
 

1. Geomagnetic storms 

▪ Causes High-frequency (HF) communication 

disruptions but also affects VHF and UHF, 

including voice and CPDLC, on routes where HF is 

employed. 

▪ Degrades Automatic Dependent Surveillance-

Broadcast (ADS-B) and – Contract (ADS-C) 

performance. 

▪ Affects GNSS-reliant navigation and surveillance 

systems reliability. 
 

2. Ionospheric Storms 
▪ Affects mainly GNSS-reliant systems, leading to 

aircraft navigation and surveillance degradation.   
 

3. Solar radiation 
▪ Impacts humans by exposure from FL 250.  The 

higher the altitude and latitude, the higher the 

 

 

 
1  High Latitudes Northern Hemisphere (HNH) N9000-N6000 

    High latitude Southern Hemisphere (HSH) S6000-S9000 

exposure.  Severe impact radiation is rare, as only 

a few short-lived events occur during an 11-year 

solar cycle. 
 

4. Solar Flares 

▪ Impacts HF communications on the “daylight” 

side 
 

On Oct 15th, 2024, NASA and NOAA announced 

that the Sun has reached its solar maximum 

period for the current solar cycle. It unleashes 

explosions of light, energy, and solar radiation — 

all of which create conditions for space weather.  
 

HF and GNSS impacts are most likely to occur 

when flying through polar areas and high 

latitudes1, i.e., flights between North America and 

Asia; the longer time spent flying in high 

geomagnetic latitudes increase the exposure. 
 

Is your operation exposed to all these threats? 
 

You might think that because you don't operate 

at high latitudes or fly through polar regions, 

space weather events won't affect your 

operation. However, the effects of space weather 

can extend worldwide, reaching areas far beyond 

 

 

https://www.iata.org/en/programs/safety/safety-risk/safety-issue-hub/
https://svs.gsfc.nasa.gov/14683
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https://svs.gsfc.nasa.gov/14683
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where they are most intense. Are you overlooking 

the potential impact on your operations?  

Call to Action. Develop or review your safety risk 

assessment to establish and communicate clear 

operational guidelines addressing space weather 

exposure events and mitigating their effects. 
 

Assess the potential compounding effects of 

space weather alongside other issues, such as 

interference caused by GNSS spoofing or 

jamming. 
 

Preventive controls 

Procedures | Pre-flight decision making 
 

▪ Air operators are encouraged to establish 

operational procedures to monitor space 

weather events from available forecasts, 

warnings & alerts. 
 

- Space Weather Information Service center - 

provides real-time and worldwide space 

weather updates for commercial aviation. 

The global centers are:  

o ACFJ consortium  

o PECASUS  

o NOAA SWPC 

o CRJ 
 

Air operators can access Space Weather 

Advisories (SWXAs) through their normal national 

aviation briefing service. However, airlines may 

request their National Operational Meteorological 

Centers (NOCs) to deliver SWXAs directly to the 

airline via AFTN/AMHS, like other OPMETs. 
 

▪ Develop/review operational procedures to 

respond to high-risk space weather events. 

Consider alternate route planning for 

avoiding high latitudes (Geomagnetic 

shielding) and flying at lower altitudes when 

operating in areas impacted by space 

weather (Atmospheric shielding).  
 

▪ Operational procedures should also include 

considerations such as: 

‒ The use of alternate means of 

communication, and 
 

‒ The use of alternate navigation means to 

GNSS SBAS and GNSS GBAS approaches 

with vertical guidance. 
 

Procedures | In-flight decision making 
 

▪ Provide inflight situation awareness to pilots 

through flight-following activities. Therefore, 

when practicable, the flight crew can decide 

on re-routing, delaying polar routes, or 

descending to a lower altitude.  
 

Training 
 

▪ Incorporate space weather phenomena and 

their effects in flight planners/dispatcher 

training. Including information on how to read 

and interpret space weather advisories. 
 

▪ Incorporate space weather phenomena and 

their effects on flight crews to make them 

aware of the impact of space weather. 

Including information on mitigation actions 

that can be taken according to standard 

operating procedures.  

                              

References for further information 

on Space Weather 
 

ICAO Annex 3 — Meteorological Service for 

International Air Navigation. 
 

ICAO DOC 10100 Manual on Space Weather 

Information in Support of International Air Navigation  
 

EASA Safety Information Bulleting 2012-09R1: Effects 

of Space Weather on Aviation. 
 

FAA InFO - Space Weather - Centers and ICAO Space 

Weather Advisories. 
 

United Kingdom CAA - Impacts of space weather on 

aviation. 
 

New Zealand CAA - Space weather information.  
 

Australian CASA - Impacts of space weather on 

aviation.

 

https://www.iata.org/contentassets/c8e90fe690ce4047a8edfa97f4824890/iata_safety_risk_assessment_gnss_interference.pdf
https://www.iata.org/contentassets/c8e90fe690ce4047a8edfa97f4824890/iata_safety_risk_assessment_gnss_interference.pdf

