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Katarzyna Żmudzińska 
explores the growing 

impact of space weather on 
air tra�c operations 

The 
invisible 
hazard

Solar flares, 

NASA

R
ecently, many of us had the opportunity to 

observe the Aurora Borealis over European 

skies. While this phenomenon occurs often in 

high-latitude regions of the world and in the Antarctic, 

its presence in lower latitudes is not as common. 

Auroras are a result of the solar wind interacting with 

Earth’s magnetic field. The current high solar activity 

has caused the northern lights to be visible as far 

south as the Mediterranean region.  

The Sun follows an approximately 11-year cycle, 

transitioning from relatively calm to highly active and 

back again. We are currently in a solar maximum 

phase, characterised by more frequent solar flares 

and storms.

Space weather events are often invisible to 

the human eye, but can interfere with critical 

infrastructure and aviation systems. 

When space weather disrupts aviation
In October 2025, an Airbus A320 aircraft cruising at 

35,000 feet, experienced a sudden loss of altitude. 

Several thousand aircraft from the A320 family were 

subsequently grounded, with early investigations 

pointing to a possible link between intense 

solar radiation and corrupted flight control data. 

Operations resumed after a software update.

In October 2024, flights from New York to Hong 

Kong were rerouted to avoid high-latitude regions 

near the North Pole due to intense solar activity. As a 

consequence, aircraft were required to land at Kansai 

Airport in Japan for refuelling and crew changes, 

extending total journey times by approximately six 

hours.

Another example dates back to November 2015, 

when Air Tra�c Control (ATC) centres in Sweden 
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detected anomalies in radar data transmission. 

Investigations by Luftfartsverket showed that the 

disruptions were caused by radio emissions linked to 

a solar flare.

These examples demonstrate that space weather 

can directly a�ect operations. Other hazards include 

GNSS failures that can cause navigation equipment 

to fail or display incorrect data, errors or failures 

in aviation electronics, and loss of high-frequency 

communications.

Building resilience to reduce risk
Available mitigation mechanisms provide situational 

awareness and enable tactical solutions, such as 

reroutings or altitude changes. However, mitigation 

remains largely within an advisory-based framework.

The ICAO Space Weather Advisory System 

introduced in ICAO Annex 3 provides Space Weather 

Advisories to aviation users. The system promotes 

common situational awareness among aviation 

decision-makers. Real-time warnings of some events 

may be used for in-flight route or altitude deviations. 

In Europe, the European Space Agency (ESA) 

monitors solar activity and collects data from a 

network of sensors and forecasting models operated 

by partner agencies and institutes. This information 

is made available on ESA’s Space Weather Service 

Portal, which provides a set of tools and models to 

anticipate disruptions. ESA is currently developing a 

solution to provide timely warning of extreme solar 

events by introducing a new way of watching the Sun. 

In the United States, the National Oceanic and 

Atmospheric Administration’s (NOAA) Space Weather 

Prediction Center serves as the o�cial source 

for space weather alerts, watches and warnings. 

Operating continuously, it analyses solar activity to 

forecast potential disruptions to critical infrastructure. 

Meanwhile, the Federal Aviation Administration (FAA) 

Space Weather Aviation Research Program is working 

on improving information used for aviation decision-

making and on enhancing forecasting capabilities.  

The future of space weather resilience
The aviation industry is evolving, driven by 

digitalisation, advanced surveillance and satellite-

based navigation that enable more e�cient 

operations. However, this progress also increases 

dependence on technologies that are vulnerable 

to space weather. Older aircraft operated mainly on 

analogue systems and more robust components. 

Modern digital systems use smaller transistors, which 

are more sensitive to space weather, because less 

energy is required to cause a failure.

These vulnerabilities should be considered in 

the context of growing air tra�c. The importance of 

improving aviation resilience to such events should 

not be underestimated if we want to ensure safe and 

sustainable growth in air tra�c management (ATM). 

Current mitigation measures in the form of 

advisories and monitoring are mostly reactive. A 

possible way forward could include enhancing 

forecasting capabilities and translating space weather 

data into actionable guidance for airspace users and 

air tra�c decision-makers, with resolutions relevant 

to specific times, altitudes and areas. Forecasting 

and guidance services could be integrated with ATM 

decision-making and operations, coexisting next to 

other data, like turbulence or icing. For this to happen, 

communication between space weather service 

providers and aviation stakeholders must be in place 

with a good level of awareness about related risks 

within the ATM community.  

Space weather is a global phenomenon that 

does not recognise national borders or airspace 

boundaries. No individual state or airspace user 

can manage its impacts alone. Close cooperation 

between space weather service providers and aviation 

stakeholders is crucial. As is so often the case in  

our industry, if we want to go far, we have to go 

forward together.   
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